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THE HYDROGEN-COBALT BOMB 


James R. Arnold 


Is it technically feasible to construct a weapon which could dis- 
perse lethal radioactive dust over the face of the earth? Dr. Szi- 
lard's assertions that the hydrogen bomb could be rigged to pro- 
duce this effect were made over a University of Chicago Round 
Table broadcast in February and reprinted in the April 1950 Bul- 
letin. Similar statements were made by Dr. Einstein and Dr. Har- 
rison Brown. In this article, Dr. Arnold, a research associate and 
member of the teaching staff at the Institute for Nuclear Studies, 
University of Chicago, examines Dr. Szilard's calculations. 


Round Table broadcast, Leo Szilard 

made some remarks which have 
caused something of an uproar. These 
comments, reprinted in the April Bul- 
letin along with a few paragraphs am- 
plifying the technical argument, relate 
to the possibility of using the hydrogen 
bomb to destroy the human race. The 
matter is obviously of some importance, 
and it seems worth while to check the 
technical side of the argument. This 
article will use figures unashamedly; 
the point is not to draw political con- 
clusions, but to see whether or not fears 
of this type of weapon use are realistic. 
Our method will be to set down the 
main points of Szilard’s argument and 
discuss the probable validity of each. 
We will then be in a position to make 
an over-all evaluation. The steps are 
as follows: 


; N A RECENT University of Chicago 


CAN THIS WEAPON OF 
MASS SUICIDE BE PRODUCED? 


According to Dr. Szilard: 

1. The necessary deuterium can be 
produced. Two figures have been given 
for the “necessary” quantity, a mini- 
mum of five hundred tons and a prac- 
tical maximum of ten thousand. We can 
make a rough estimate of the cost of 
separating these quantities, assuming 
that the process used is the electrolysis 
of water. Since deuterium is one part 
in 5,000 parts of hydrogen, 100,000 tons 
of water must be electrolyzed per ton 
of deuterium produced, if we assume a 
50 per cent recovery. The necessary 
energy is 234 kilojoules/mole or a total 
of 400,000,000 kilowatt hours per ton 
of deuterium. At one cent per kilowatt 
hour (a rather high figure, to include 
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plant investment, second stage of re- 
covery, etc.) this comes to $4,000,000 
per ton. The minimum quantity, then, 
is easily attainable; the maximum, at 
a total cost of $40,000,000,000, would 
require an all-out effort by a major in- 
dustrial country, over perhaps five or 
ten years. 

Other methods of separation might 
possibly be more economical, but it is 
very doubtful that these figures could 
be reduced by so much as a factor of 
two. 

2. If produced, this amount of deu- 
terium can be exploded, either in one 
package or in many. Here we have no 
real knowledge. Sumner Pike, who has 
sources of information as good as any, 
places the hydrogen bomb “between 
possible and probable.” 

3. In such an explosion, about fifty 
tons of neutrons will be produced. The 
explosion reaction proceeds by two 
paths, which we may write in the form 

Deuterium + Deuterium —> Tritium 
+ Protium (ordinary hydrogen) (A) 

Deuterium + Deuterium > 

Helium —3 +- Neutron (B) 
Since the two reactions proceed at about 
the same speed, reaction (B) will use 
about half the deuterium. One-fourth 
of the weight of deuterium taking part 
in reaction (B) will appear as neu- 
trons. Thus five hundred tons of deu- 
terium will yield about sixty tons of 
neutrons. Szilard’s larger figure, ten 
thousand tons of deuterium, is intended 
to allow for a fairly inefficient reaction, 
in which 95 per cent of the deuterium 
is blown out by the blast before being 
consumed by the reaction. 

4. These neutrons can be absorbed in 
an element giving rise to a dangerous 


radioactive isotope. To be “dangerous” 
(we are using the word in a very spe- 
cial sense), the isotope must have the 
following properties: (a) it must pro- 
duce penetrating radioactivity (gamma 
rays) in high yield; (6) it must have 
a half-ife long enough to permit its 
distribution over the earth’s surface 
before decay (months at least); (c) 
it must have a half-life short enough 
to allow its full effect to be felt by a 
single generation of humans, and also 
to prevent its chemical and mechanical 
removal from the earth’s surface; and 
(d) it must be made from an element 
obtainable in the necessary quantities. 
As we shall see below, these quantities 
are of the order of tens of thousands 
of tons. 

The above set of conditions is met by 
only two elements, cobalt and zinc. The 
yield of effective gamma radiation per 
neutron is eight times less for zine than 
for cobalt. In what follows, therefore, 
we will discuss only cobalt. This ele- 
ment is not so rare as is generally sup- 
posed; 2,500 tons, in the form of metal 
and salts, were consumed in the United 
States in 1948, at a price of about $1.60 
per pound. If 25,000 tons are required 
(see below), they can doubtless be pro- 
vided, though probably at a much in- 
creased price, and over a period of sev- 
eral years. 

The isotope cobalt 60 is formed in 100 
per cent yield when neutrons of energy 
below a few million volts react with 
elementary cobalt (which has only one 
isotope, cobalt 59). The cross-section 
(a measure of reaction probability) for 
neutrons is, of course, a function of 
energy. Assuming an average neutron 
energy of 10,000 volts (corresponding 
to a temperature of about 100,000,000 
degrees centigrade we can estimate 
from the data of Hughes and co-work- 
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ers on similar nuclei, a cross-section of 
perhaps 4 x 10-76 cm? for this reac- 
tion. The cross-section for scattering 
of the neutrons is about 10-23 cm?. 

We can make a minimum estimate of 
the amount of cobalt required by noting 
that three thousand tons of cobalt (six- 
ty for each ton of neutrons) are to be 
converted into cobalt 60. In order to 
avoid serious “over-capture,” that is, 
conversion of cobalt 60 to cobalt 61, etc., 
a minimum of about ten thousand tons 
of cobalt will be required for any ex- 
perimental arrangement. 

Let us now try to consider an experi- 
mental case, namely one in which the 
500 tons of deuterium are set off in one 
blast, surrounded by a shell of cobalt. 
The neutrons are produced throughout 
the mass of light elements, and move 
toward the surface (on the average), 
undergoing frequent scattering as they 
go. The time required for most of the 
neutrons to have emerged into the co- 
balt region is about one millisecond. 
But in this period the sphere of intense- 
ly hot gas has moved out a considerable 
distance—perhaps 100 meters. In order 
for most of the neutrons to be captured 
in cobalt, the cobalt shell must have a 
considerable thickness even at this stage 
of expansion. This thickness is of the 
order of 100 grams per square centi- 
meter (using the cross-sections estimat- 
ed above). 100 grams per square centi- 
meter at this stage means 100,000 tons 
of cobalt. For an original charge of 
10,000 tons of deuterium the quantity 
of cobalt required is not very different. 

The above figures are extremely 
rough, and the basis upon which they 
are obtained somewhat uncertain. Ac- 
cordingly, the use of cobalt in this 
way may prove entirely infeasible. On 
the basis of any reasonable assump- 
tion, however, the amount of cobalt re- 
quired will be at least 10,000 tons. 


COULD MANKIND BE 
DESTROYED BY THIS WEAPON? 


5. Dr. Szilard concludes: The amount 
of radioactivity produced, if distributed 
uniformly as a dust layer over the 
earth, would irradiate every human be- 
ing intensely enough to cause death. 
Fifty tons of neutrons make three thou- 
sand tons of cobalt 60, with a half-life 
of 5.3 years, and two gamma rays, of 
approximately 1.2 million volts energy 
each, per disintegration. Let us considez 
first what will happen if the activity 
is distributed through the atmosphere, 
mixed uniformly like a gas. The atmos- 
phere contains 5 x 10°! grams of air; 
each gram would then contain 6 x 10% 
atoms of cobalt 60. This amount of ma- 


terial would yield 25 disintegrations/ 
second. In an atmosphere of very great 
extent, compared to the absorption half- 
thickness for gamma radiation, each 
gram will absorb as much as it emits, 
or 10-4 ergs per second. One roentgen 
is that quantity of radiation which lib- 
erates 84 ergs per gram of air, and 
thus we calculate a dosage of 0.1 roent- 
gen/day for a man in the midst of such 
an atmosphere; a man on the ground 
would receive 0.05 roentgen/day. This 
is considered to be far below the lethal 
dose. 


Suppose now that the Co®? is allowed 
to settle out in a uniform dust layer on 
the earth’s surface. Then the shielding 
effect of the atmosphere (in a vertical 
direction) is lost. The radiation at 
ground level would be multiplied by a 
factor of about 200 (since the absorp- 
tion half-thickness for 1.2 million volt 
gamma rays is about 8 grams of air, or 
60 meters, and the effective thickness 
of the atmosphere is one kilogram, or 
10 kilometers). This would give a dos- 
age of 10 roentgens per day, or a total 
of 10,000 roentgens in a three-year pe- 
riod. 

The lethal dose for humans in a sin- 
gle irradiation is well known to be 
about 500 roentgens. Since the body can 
recover somewhat from the effects of 
radiation over a long period, the neces- 
sary long-term dose will be much larger 
than this figure. So far as I am aware, 
there is no data in the open literature 
on the size of this “recovery factor”; 
educated guesses seem to range from 
four to tenfold. So we may suppose that 
10,000 roentgens delivered over a three- 
year period would probably be lethal 
to humans. 


CAN THIS RADIATION 
BE DISTRIBUTED? 


6. Dr. Szilard maintains that: The 
radiation could be effectively distributed 
in this manner. The first requirement 
for effective distribution is that the 
radioactive particles be fine enough to 
settle out very slowly; that is, finer than 
ordinary “house dust.” It is a compli- 
cated task to calculate the average size 
of the dust particles in which and on 
which the cobalt 60 will collect. It is 
plausible, however, that very fine dust 
can be formed, if external conditions 
are suitably controlled. These fine par- 
ticles would then be mixed by the move- 
ment of air masses, and over a period 
of months or years might distribute 
themselves fairly uniformly through the 
atmosphere. Their removal could be ac- 
complished in three ways: (1) by rain, 
since dust forms the nuclei of cloud 


droplets, and since the volume below a 
cloud will be washed reasonably clean; 
(2) by accretion, to form particles large 
enough to settle of their own accord, in 
areas of low atmospheric turbulence; 
(3) by sticking to coarser dust such as 
the industrial grime of cities, which 
settles rapidly. 

Meteorologists consider rain to be the 
chief means of removing very fine dust 
from the atmosphere. The intensity of 
rainfall differs widely over the earth’s 
land surface—there is a range of per- 
haps a factor of ten in the habitable 
areas. To this cause of inhomogeneity 
we must add the complex fate of the 
dust-bearing rain itself. Water which 
sinks into the ground will probably 
leave its dust cargo near the surface, 
while run-off water, which ends in 
streams and rivers, will carry not only 
its own dust but an added quantity of 
surface soil. The rate of removal of 
surface dust in this manner will of 
course vary widely, as will the rate of 
sinking into the ground. Such human 
operations as plowing will help to bury 
the active material. Finally regions 
where erosion, even very slow erosion, 
is taking place, will not accumulate 
much activity. 

Dust falling on open water would be 
rendered innocuous by mixing with the 
enormous volume of the water masses. 
Marine life would be unaffected, except 
perhaps in very shallow water. 

This concludes the argument; we can 
now summarize our conclusions: 


IS THE DANGER REAL 
AND IMMEDIATE? 


Statement 1. (The necessary deuteri- 
um can be produced.) Correct if 500 
tons are sufficient; probably correct if 
10,000 tons are needed. 

Statement 2. (If produced, this 
amount of deuterium can be exploded, 
either in one package or in many.) “Be- 
tween possible and probable” for a 
10,000 ton bomb; improbable for a 500 
ton bomb. 

Statement 3. (In such an explosion, 
about fifty tons of neutrons will be pro- 
duced.) Correct. 

Statement 4. (These neutrons can be 
absorbed in an element giving rise to a 
dangerous radioactive isotope.) Uncer- 
tain. 

Statement 5. (The amount of radio- 
activity produced, if distributed uni- 
formly as a dust layer over the earth, 
would irradiate every human being in- 
tensely enough to cause death.) Correct. 

Statement 6. (The radiation could be 
effectively distributed in this manner.) 
Incorrect, since many areas will be left 
relatively clean. 
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The over-all verdict is compounded 
of the above series of judgments; it 
might be summed up as follows. It is 
almost certainly not true that a weapon 
of the type described can wipe out the 
human race completely. It is possible, 
however, that the vast majority of the 
race can be killed off in this way, al- 
though a full-scale effort by a major 
country over many years would be re- 
quired. 

All in all, then, the human race is in 
no immediate danger. If it is true, as 
Szilard suggests, that localization of a 
hydrogen-cobalt attack to a single con- 
tinent is more difficult than its use as a 
suicide weapon, we are not likely to see 
stockpiling of cobalt on the all-out scale 
necessary for the latter purpose. 

On the other hand, it is an ominous 
circumstance that we can come so close 
to a practicable method for self-de- 
struction with present-day technology. 


If the first five statements are true, 
then a weapon of immense destructive- 
ness is now practicable, though some of 
its effects (such as the genetic ones) 
will show up only over the centuries. 
Moreover, it is apparent that advances 
are to be expected, and a repetition of 
this discussion ten years from today 
may give very different results. 

It may be worth while to consider 
two further points briefly. First, what 
about the internal effect of cobalt in 
the body? If all the body cobalt (esti- 
mated from work on rats as less than 
one milligram) were replaced by 
“bomb cobalt,” the irradiations re- 
ceived by each person could be as 
much as 50 roentgen/day, a more than 
lethal dose. If the “bomb cobalt” is 
mixed with the cobalt now available 
to the life cycle, this figure would be 
reduced to perhaps .02 roentgen/day. 
This is not likely to be a “life-destroy- 


ing” weapon, but extreme loca! effects 
might occur, superimposed on the ex- 
ternal radiations discussed above. 
Finally, what is the chance that 
fifty tons of neutrons, even without a 
cobalt liner, could produce serious ef- 
fects? The neutrons would go almost 
entirely to the production of carbon 14 
from atmospheric nitrogen. This car- 
bon isotope would be mixed, over a 
few years, with the atmosphere car- 
bon dioxide, and thence with all living 
matter. It would mix more slowly 
(perhaps.over centuries) with carbon- 
ate ions in the ocean, a much larger 
reservoir than the atmospheric and 
biological carbon. Before this had 
happened, every human would be ex- 
periencing an internal radiation from 
the carbon in his own body of about 
.015 roentgen/day, which is below 
current estimates of danger threshold. 





Question: 


Galluping Atom 


if it gets into another world war? 


Answer: Yes, 61 per cent.—Gallup Poll. 


Should the U.S. use the atom bomb 





If Britons to Americans may speak 
Freely, as those who share a common tongue, 

Calmly, before our terrors reach their peak 

And leave us all unstrung, 

Then plain words must express 
Concern at your atomic readiness— 
We answer No, where you have answered Yes. 
For atoms, dropped with excellent intentions, 
Can but arouse our gravest apprehensions. 


Dangers and duties both are recognized, 
False ideologies must be frustrated, 
But we would rather not be atomized 
Or else hydrogenated. 
We deprecate your haste, 
For, being so strategically placed, 
Your bombers on our airstrips would be based, 
And all our harbors, pastures, hills and valleys 
Become potential A-bomb bowling alleys. 


Your thirst for righting wrongs we comprehend, 


We know the bomb’s despatched but to preserve us, 


But, just between ourselves, as friend to friend, 
It makes us rather nervous. 
Frankly, we are not quite 
So anxious—seated on the launching site— 
As you, to see the atom dropped for Right. 
Retaliation here must be expected 
When counter atom-missiles are projected. 


Your dauntless resolution we must praise, 
While hoping to avoid the atom test, 
Though danger from mere radioactive rays 
Is doubtless overstressed, 
And yet it would be rash 
To count that all may to safe shelter dash 
One jump before the supersonic flash, 
While even Dose-Rate Meters in our Pockets 
Won’t give due warning of reprisal rockets. 


We used to say, when bombs burst in our midst, 
“You'll only get it if your name is on” 

And when by those old-fashioned weapons blitzed, 
We still had time to run. 
But bombs of the new-fangled kind 

Fly faster and more lavishly are signed, 

As bigger ones, and better, are designed, 

When each atomic-warhead, science claims 

Will be inscribed with fifty thousand names. 


While willing to admit you would be more 
Physically and morally resistant, 
We feel America from atom war 
Would still be distant, 
While we bombarded here 
As outpost of the Western Hemisphere, 
Found V, sites uncomfortably near. 
The atom’s aimed to save us—not to harm us; 
But still we must confess, friends, you alarm us. 
SAGITTARIUS 


The Bulletin is indebted to the editor of the New Statesman and Nation and to its gifted contributor, Sagittarius, for 
permission to disclose the discreet misgiving with which our British friends regard the results of a recent Gallup Poll. 
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SCIENCE AND FOREIGN RELATIONS: 
BERKNER REPORT TO THE U. S. DEPARTMENT OF STATE 


A year ago, Mr. Lloyd Berkner was appointed Special Consultant 
to the Secretary of State to survey the Department's responsi- 
bilities in international science. The following article contains the 
main recommendations of Mr. Berkner's report in a_ slightly 
abridged form. This report, submitted last April, was endorsed 
by the Advisory Committee of the National Academy of Sciences, 
which included the following members: Roger Adams, Chairman, 


Vannevar Bush, |. |. 


Rabi, Alexander Wetmore, R. E. Wilson, 


D. W. Bronk, and A. N. Richards. 


HE State Department’s Reorgani- 

I zation Task Force No. 2, which 

operated under recommendations 
of the Hoover Commission, reported in 
May 1949 as follows: 

The Department is dealing with for- 
eign policy matters which have a great 
effect upon United States scientific poli- 
cy and with international scientific ac- 
tivities which have an impact on for- 
eign policy. The extent of the Depart- 
ment’s responsibility for international 
scientific matters requires top policy 
consideration and the aid of profession- 
al scientific judgment, and cannot prop- 
erly be determined in a hurried review 
of the Department’s organizations. 

On October 4, 1949, the Secretary of 
State appointed Mr. Lloyd V. Berkner 
as a special consultant to the Depart- 
ment to examine into the whole matter 
of science and foreign relations and to 
formulate recommendations regarding 
the role and functions of the Depart- 
ment in connection therewith. 


GENERAL CONSIDERATIONS 


Science and technology have an in- 
creasingly significant role in the mod- 
ern world; awareness of this fact has 
led to an intensive assessment by the 
Government of the part it should play 
in relation thereto. The scientists, on 
their side, have become increasingly 
conscious of the inter-relation of scien- 
tific achievement and world affairs. 

Mr. Chesterton, some years ago, com- 
mented: “When a man splits a grain 
of sand and the universe is turned up- 
side down as a consequence, it is diffi- 
cult to realize that to the man who did 
it the splitting of the grain is the great 
affair and the capsizing of the universe 
quite a small one.” 

This perspective with respect to sci- 
entists is no longer accurate. The im- 
pact of science upon world affairs is a 


matter of sharp concern to scientists 
and laymen alike. 


The daily press amply reflects the 
fact that a large number of scientists 
have of their own initiative contributed 
to the public discussion of the postwar 
scene and its perplexing issues. 


Although the impact of science upon 
national life has received considerable 
study, the implications of international 
science from the standpoint of national 
policy remain to be fully explored. The 
field is an extremely broad one. In the 
interest of expediency it has been divid- 
ed into specific tasks, of which the most 
important was the question of facili- 
tating the flow of scientific and techno- 
logical information, in keeping with the 
Department’s policy of promoting 
world-wide freedom of information 
through publications, personal contacts, 
exchange of persons, participation in 
international organizations and confer- 
ences. 

This report endeavors to answer two 
questions: First, how can the potential- 
ities of scientific progress be integrated 
into the formulation of foreign policy 
and the administration of foreign rela- 
tions, so that the maximum advantage 
can be acquired by all peoples? Second, 
how can foreign relations be conducted 
in such a manner as to create the at- 
mosphere that is essential to effective 
progress of science and technology. The 
Survey concurs in the statement made 
by Dr. Raymond B. Fosdick: 

“Although wars and economic rival- 
ries may for longer or shorter periods 
isolate nations and split them up into 
separate units, the process is never 
complete because the intellectual life of 
the world, as far as science and learn- 
ing are concerned, is definitely interna- 


1 Raymond B. Fosdick, ““The Search for Unity,” 
in A Treasury of Science, (New York: Harper, 
1943). 





tionalized, and whether we wish it or 
not an indelible pattern of unity has 
been woven into the society of man- 
kind.””! 

The fundamental truth of this state- 
ment is in no way diminished by the 
fact of cold war. If anything, its deeper 
implications require underlining be- 
cause of the present state of world af- 
fairs. The exchange of scientists be- 
tween countries, the flow of technical 
information, the participation of the 
United States in international scientific 
conferences and congresses, the inter- 
national aspects of scientific efforts of 
various governmental and private agen- 
cies—all of these aspects of the prob- 
lem acquire a special significance and 
require particular attention since pres- 
ent conditions are what they are. The 
basis for international science policy 
that is set forth below stems from the 
examination and consideration both of 
the normal international policies of this 
country, and of the specific current val- 
ues that have been impressed upon such 
normal policy by the present situation. 

The policy objectives are stated in 
the following terms: 

The international science policy of 
the United States must be directed to 
the furtherance of understanding and 
cooperation among the nations of the 
world, to the promotion of scientific 
progress and the benefits to be derived 
therefrom, and to the maintenance of 
that measure of security of the free 
peoples of the world required for the 
continuance of their intellectual, mate- 
rial, and political freedom. 


BASIC PREMISES 


Underlying the objectives are the 
basic premises on which this report is 
based; namely, that certain benefits 
which are essential to the security and 
welfare of the United States, stem from 
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international cooperation and exchange 
with respect to scientific matters. These 
premises may be itemized as follows: 

1. Science provides an effective medi- 
um by means of which men can meet 
and exchange. views in an atmosphere 
of intellectual freedom and understand- 
ing. It is therefore an effective instru- 
ment of peace. 

2. The healthy development of Ameri- 
can science and technology requires 
that American scientists have free ac- 
cess to scientific thought everywhere, 
and that they join in its creation. Amer- 
ican access to foreign scientific sources 
implies of necessity a two-way flow of 
scientific information. We are danger- 
ously prone to underestimate the im- 
portance of foreign scientific progress. 
American pre-eminence thus far is in 
the application of scientific discovery; 
hence it is to our practical advantage 
to promote the fullest scientific inter- 
course. 

3. Scientific developments are increas- 
ingly recognized to be essential to eco- 
nomic welfare; and from its economic 
welfare stems the political security and 
stability of any nation. 

The United States recognizes this 
truth not only with respect to its own 
economy and welfare, but also, through 
its programs of technical assistance, 
with respect to the other nations of the 
world. 

4. National defense similarly de- 
mands that the scientists of this nation 
be kept currently aware of the latest 
advances of modern technology, in 
whatever nation these may occur. 

Currency with respect to the scien- 
tific accomplishments of scientists the 
world over has two important aspects 
which should be most carefully borne 
in mind: (1) It enables the American 
scientist to exploit directly the discov- 
eries and lines of thought delineated by 
other scientists and to build upon their 
accomplishments; (2) It provides con- 
stant stimulation of the American sci- 
entist with respect to his own creative 
thinking. 

The report examines the various ele- 
ments which, taken together, comprise 
our present international scientific pro- 
gram. These include the collection and 
dissemination of foreign scientific in- 
formation, the support and encourage- 
ment of international scientific congres- 
ses and conferences, scientific informa- 
tion and educational exchange, techni- 
cal assistance, and controls of interna- 
tional flow of scientific information. It 
discusses the responsibilities of private 
agencies, non-military government 
agencies, national security agencies, 
and of the Department of State with 
respect to the administration of these 
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existing programs, many of which are 
important to peace, war, or cold war. 

The peaceful settlement of the many 
conflicts with which the world is now 
beset may be profoundly altered by the 
introduction of the scientific temper to 
the consideration of problems at issue. 
There are formidable differences be- 
tween problems of science and of inter- 
national politics. They show that the 
method of science cannot be directly 
adapted to the solution of problems in 
politics and in man’s spiritual life. Yet 
there is a relevance of a more subtle 
but by no means trivial kind. Science 
can provide a material and intellectual 
basis for a world in which example and 
understanding can help man find that 
basis for mutual understanding that is 
now so sorely needed. 





However the existence of cold war 
sharpens the need for examination of 
the question of whether our government 
is organized to face squarely the major 
problems of science and foreign rela- 
tions that currently confront us. It is 
the conclusion of the survey group that 
the present organization is inadequate. 
A few problems may be suggested here. 
We have come to the aid of our allies 
in support of their economies. We are 
providing military aid. What has been 
done in support of science and technol- 
ogy which form the foundation of se- 
curity and of future welfare? Have we 
aided scientists in allied countries in 
the restoration of their laboratories lost 
through bombing and occupation? Have 
we supplied American scientific jour- 
nals adequately, in view of the dollar 
difficulties faced by foreign scientists? 
Have we welcomed and aided their vis- 
its here on a scale justified by the ben- 
efits of mutual cooperation? Have we 
included in our material aid those in- 
struments and materials which they 
could not make or buy? 

With respect to the reservoir of sci- 
entific talent in Japan and in Germany 
(much of it now adhering to the West), 
have we intelligently joined in the for- 
mulation and application of the occupa- 
tion control statutes as they relate to 





science and technology? Have we en- 
couraged research that can be beneficial 
to ourselves and our allies? Have our 
policies on occupied countries neglected 
or dissipated scientific and technological 
resources that are sorely needed for the 
defense of freedom? Have we exercised 
scientific leadership that will generate 
the desire by scientists in occupied 
countries to recognize and work for our 
Western democratic ideals? 

The complexities of the world situa- 
tion are such that individuals and pri- 
vate groups are in need of support in 
maintaining their international chan- 
nels of communication that only gov- 
ernments can provide. Are we provid- 
ing positive support and encouragement 
to those groups that are in a position 
best to further the progress of science 
and technology? In general, are we 
weighing the consequences of our day- 
to-day decisions on the progress of sci- 
ence and technology? Are we exploiting 
the sources of information reflecting 
the progress of science and technology 
so vital to our own security and the 
welfare of free peoples everywhere? 

Although it is important that ques- 
tions like these be answered satisfacto- 
rily, it is imperative that the questions 
first be asked. The report therefore sug- 
gests the administrative machinery 
needed by the Department of State to 
enable it to acquire an understanding 
of its responsibilities and opportunities 
with respect to science and technology, 
and to formulate proper policies and 
procedures for the treatment of these 
responsibilities and opportunities. 


SCIENCE ASPECTS OF 
STATE DEPARTMENT ACTIVITIES 


Post World War II government policy 
on domestic issues has been overshad- 
owed by matters of foreign policy. The 
State Department is vitally concerned 
in the various programs making up this 
foreign policy; and nearly all of them 
have strong scientific implications. A 
partial list includes: ECA, Point IV, 
exchange of information programs, ex- 
change of persons programs, interna- 
tional organizations, the United Na- 
tions and its specialized agencies. Close- 
ly related to these are private programs 
and activities having important impli- 
cations in the field of foreign relations. 
Finally, arising from opportunities and 
from problems growing out of the prog- 
ress of science are policy questions that 
demand skillful and intelligent consid- 
eration. 

Four major principles have emerged 
from the present study. 

1. United States foreign relations 
with respect to science must take on a 














en- 
icial 
our 
cted 
‘ical 
the 
ised 
rate 
pied 
our 


tua- 
pri- 
t in 
han- 
gOV- 
vid- 
nent 
tion 
ence 
we 
day- 
sci- 
ting 
ting 
logy 
the 
9 


ues- 
icto- 
ions 
sug- 
ery 
e to 
ding 
ities 
ogy, 
and 
hese 








more positive and active character than 
has obtained hitherto. 

The traditional mechanisms for inter- 
national scientific relations are interna- 
tional unions, international conferences 
and congresses, and privately-endowed 
programs for the exchange of persons. 
Individual scientists have maintained 
contacts with foreign scientists in their 
own fields of interest. These relations 
have had in the past merely tacit recog- 
nition from the. federal government. 
They would benefit considerably from 
the intelligent interest of the Depart- 
ment of State. The complexities of the 
world situation are such that individu- 
als and private organizations actively 
need the assistance of the State Depart- 
ment in order to establish contacts with 
other parts of the world or to move 
about with any degree of ease. 

2. The greatest benefit will emerge 
if the Department of State encourages 
and facilitates the conduct of privately 
sponsored programs of exchange of sci- 
entific material and persons, since such 
programs represent the greater invest- 
ment of funds and effort, even in the 
face of the growing number of govern- 
ment-supported programs of exchange. 

5. Closer relations between the De- 
partment of State and United States 
science must be established in further- 
ance of United States objectives and 
improvement of our foreign relations. 

The strongest policies will emerge 
from the integration of public and pri- 
vate effort. American scientists gener- 
ally regard the Department as inacces- 
sible and non-sympathetic. This barrier 
has arisen because of the preoccupa- 
tion of the political and the natural 
sciences, each with its own affairs. The 
Department has thus been deprived of 
the benefit of scientific judgment and 
insight as to the consequences of cer- 
tain of its actions. 

4. Competent consideration must be 
given to the potentialities and interests 
of science and technology along with 
political, economic, and social matters 
in the formulation of international pol- 
icy. 
It cannot be supposed that science 
will revolutionize the formulation of 
foreign policy. Science per se is inca- 
pable of creating any policy, for science 
is amoral. Almost every development 
from science can be employed for the 
benefit of man or to his detriment, de- 
pending upon the form of application 
of scientific knowledge by the culture 
in which science is imbedded. But sound 
solutions to world problems must reflect 
the mature judgment of a society that 
fully recognizes the potential contribu- 
tions of each element of its culture. 

Extensive changes in the Depart- 


ment’s organization and administration, 
as relates to science, will not be re- 
quired. Most of the objectives outlined 
in this study can be achieved through 
extension of the Department’s present 
procedures and organizational pattern. 
Establishment of an imposing bureau- 
cracy for matters relating to interna- 
tional science is both unnecessary and 
undesirable. In fact, since science and 
technology are but special aspects of 
the whole culture with which the De- 
partment must deal, it would be highly 
undesirable to lift science from its con- 
text in that culture. Moreover, the De- 
partment’s activity and policy with re- 
spect to science should never become 
one of interference with the substantive 
aspects of science. Such interference 
would be quite contrary to the intent 
of this report. What is intended is that 
with respect to the creation and main- 
tenance of international relationships in 
the field of science, the Department of 
State should serve as a catalyst, fur- 
thering by positive measures the con- 
ditions and procedures whereby such 
relationships are established and con- 
tinued. 

With respect to the flow of scientific 
information, two facts stand out: 

1. The Department must clearly in- 
crease its activities directed toward the 
encouragement and facilitation of ex- 
changes of technical information, with 
particular reference to exchanges by 
private sources, and exchanges carried 
on directly between user organizations. 
The Department should not interpose 
itself between the scientist and the 
achievement of his objective of the free 
flow of information, but it should act 
to encourage this flow. However, the 
principle of free flow is beyond the ca- 
pacity of the scientist to make effective 
in certain situations in the modern 
world. Where totalitarian areas are in- 
volved the offices of the Department 
must be used more directly in providing 
the means whereby scientific contact 
can be established and maintained. 

2. The final objective of any program 
concerned with the interchange of sci- 
entific information is to place this in- 
formation in the hands of the eventual 
user. The more direct this process be- 
comes, the more effective will be the 
program. 


SURVEY FINDINGS 


The Survey finds that certain bar- 
riers hamper the flow of scientific and 
technical information through interna- 
tional channels. The Survey makes rec- 
ommendations which, while conforming 
to the letter and spirit of the laws, are 
designed to meet the problem of tempo- 


rary entrance into the United States of 
scientists for legitimate scientific pur- 
poses. The Survey finds that arbitrary 
restrictions are placed upon activities 
in unclassified fields of scientific enter- 
prise, through such means as restrictive 
visit clearance requirements, unwar- 
ranted controls over the exchange of 
unclassified materials, etc. Unfavorable 
income-tax regulations are anothe 
form of restriction which may limit the 
effectiveness of the exchange programs 
which are part of our positive policy. 
The over-all effect is to deprive Ameri- 
can scientists of contacts with foreign 
scientists and their researches; and the 
results are detrimental both to the 
progress of American science and to out 
ultimate national security. The Survey 
concludes that it is to the advantage of 
the United States to adhere to a for- 
eign policy that will permit the fullest 
possible degree of personal contact 
among scientists. 

Much has already been accomplished 
by the Department in relating the 
Smith-Mundt, Fulbright, and similar 
exchange programs to the objectives of 
Point IV and the more traditional ac- 
tivities of the Department. However, 
close coordination of the Department’s 
exchange of persons program with pri- 
vate exchanges in the field of science 
and technology is yet to be achieved. 
Contrary to the impression of many, 
the larger volume of such exchange 
takes place outside of government aus- 
pices. The expenditure of a government 
dollar to facilitate these private ex- 
changes would constitute a saving to 
the taxpayer, since it would stimulate 
the expenditure of many private dollars 
in similar activities. Private scientific 
agencies do not wish to succumb to an 
enlarged governmental scientific activi- 
ty. They would welcome the enlightened 
cooperation and support from the De- 
partment of State in cultivating their 
scientific international relationships. 

Stronger and more positive support 
should be accorded by the Department 
to private international scientific organ- 
izations and convocations, as an import- 
ant form of international scientific co- 
operation. The Survey urges the estab- 
lishment of continuing liaison between 
the Department and American scien- 
tists in order that the scientists may 
lend advice regarding the support of 
international meetings, assistance in 
the formation of representative delega- 
tions, and help in the planning and or- 
ganization of meetings. The National 
Research Council can contribute in an 
important way to the solution of the 
liaison question. The Department 
should ensure that the scientific and 
technical considerations germane to 
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United States participation in interna- 
tional organizations and meetings re- 
ceive proper exploration, just as do the 
political, economic, and social considera- 
tions already well represented in the 
Department’s structure. 

Unesco programs related to scientific 
activity would gain immeasurably by 
greater attention to long-range plan- 
ning and by a truly critical evaluation 
of current progress. Scientific projects 
do not lend themselves to the type of 
year-to-year planning presently em- 
ployed under existing budgetary proce- 
dures by Unesco, which decides each 
year in General Assembly on its plan 
of operations. 

Examination of the technical assist- 
ance programs suggests that these pro- 
grams would be significantly strength- 
ened by the infusion of scientific and 
technical competence into various 
phases of their planning. 

Similar conclusions are justified with 
respect to exchange of persons and the 
information programs. The Survey 
notes that the emphasis in the non- 
government translation program, under 
which American publications are trans- 
lated for distribution abroad in accord- 
ance with the objectives of Public Law 
402, has been shifted from scientific 
publications to other fields. Evaluation 
of the program would have profited 
from the advice of scientists cognizant 
of the international picture. 

Our total foreign policy is formed 
not alone by the Department of State. 
Actions taken by other executive agen- 
cies and by the Congress, the judgments 
and participation of many interests out- 
side of government, all contribute to 
over-all policy. This is as true of the 
scientific and technical as it is of the 
political and economic aspects of for- 
eign policy. Accordingly, these govern- 
ment agencies and outside groups share 
with the Department of State the re- 
sponsibility of successfully carrying out 
foreign policy in all of these fields. The 
Department should be in a position to 
advise these groups and agencies of the 
foreign relations aspects, from a scien- 
tific and technical viewpoint, of actions 
contemplated by them. The Survey be- 
lieves that such leadership by the De- 
partment would be welcomed. 


RECOMMENDATIONS 


As an aid to consideration recommen- 
dations have been grouped together un- 
der headings. However, it is the total 
rather than the separate significance of 
these recommendations which consti- 
tutes the Survey’s view of the “role of 
the Department of State in national 
scientific policy.”” Moreover, the true 
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role of the Department in this area 
must to a great extent evolve out of 
experience. The Department’s effort to 
carry out these recommendations will 
undoubtedly disclose aspects that are 
nowise anticipated in this report. 


GENERAL RECOMMENDATIONS 


1. United States foreign relations 
with respect to science and technology 
must take on a more positive and active 
character than has obtained hitherto. 

Policy-makers must acquire an aware- 
ness of the scientific implications of 
their decisions, as well as a ~ vod of 
obtaining sound evaluation of those im- 
plications; they should exploit fully op- 
portunities for the achievement of fa- 
vorable international relations by giv- 
ing cognizance to technical considera- 
tions. 

2. The Department of State should 
encourage and facilitate the conduct of 
privately-sponsored programs involving 
international science, since such pro- 
grams represent the largest investment 
of funds and effort, despite the growing 
number of government-supported pro- 
grams of exchange. 

Extremely valuable exchange rela- 
tionships of long years’ standing have 
been entered into by individuals and 
government agencies with foreign na- 
tionals and governments. The Depart- 
ment should not injure or hamper these 
exchange relationships. On the contra- 
ry, it should endeavor to aid, strength- 
en, and encourage such relationships. 

3. Closer relations between the De- 
partment of State and United States 
science must be established in the fur- 
therance of United States objectives 
and improvement of United States for- 
eign relations. 

Science is an important element of 
American culture and involves an es- 
sential part of our foreign relations. 
This was recognized by the Republic 
during the time of Franklin and Jeffer- 
son. Because of preoccupation of sci- 
ence and diplomacy, each with its own 
affairs, a barrier has grown between 
the Department and United States sci- 
ence that should be broken down by 
conscious endeavor by both groups. 

4. (a) The Department should urge 
the National Academy of Sciences to 
appoint a committee of pre-eminent 
United States scientists, properly 
cleared, to act as a top-level board -in 
advising the Department concerning 
scientific and technological questions 
and the implications thereof as they 
relate to important aspects of foreign 
policy. 

4. (b) The Department should estab- 
lish improved procedures and work for 





better understanding between itself and 
the National Research Council. 

Since the National Research Council 
is so generally representative of Ameri- 
can science, it should act as a principal 
agent between private science and the 
Department of State. The National Re- 
search Council has indicated to the 
Survey its realization of the fact that 
it needs substantial reorganization in 
certain areas before it can meet the 
Department’s requirements in the man- 
ner visualized. 


THE ESTABLISHMENT OF A 
SCIENCE OFFICE IN 
THE DEPARTMENT OF STATE 


5. There should be established within 
the Department of State at the policy 
level, a Science Office, headed by a Sci- 
entific Adviser appointed as Special 
Assistant to the Under Secretary of 
State, and supported by a small staff 
comprising a Deputy Science Officer, 
three scientists representing the physi- 
cal, life, and engineering sciences re- 
spectively, liaison officers from the Po- 
litical, Economic, and Public Affairs 
areas of the Department and from 
other government agencies having in- 
ternational interests in science and 
technology, and such other personnel as 
are required to make the staff effective 
in the discharge of its responsibilities. 

The large-scale issues and problems 
discussed here can be adequately han- 
dled by a small departmental staff only 
with the whole-hearted cooperation of 
American scientists. But it is believed 
that the existence of such an office will, 
among other things, make possible the 
generation of that cooperation. It will 
make the Department accessible to 
American scientists in a manner which 
has not existed hitherto, much as it is 
presently accessible to the experts in 
the fields of the economic and political 
relations. 

The responsibility of this Office will 
be the rendering of highly reliable sci- 
entific and technological judgment and 
guidance to the Department as appro- 
priate to its formulation of foreign pol- 
icy. Principal responsibilities of the 
Science Office are to assure that full 
and proper use is made of governmental 
and private consultative and advisory 
sources; to help bridge the gap between 
the appropriate sources of scientific 
competence and the program planners; 
to aid those officials in determining 
when special scientific competence is 
required and whence it should be 
sought; and to advise these officials 
generally of the relationship between 
the scientific and technological aspects 
of the programs and the achievement 
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of United States objectives. It will pro- 
vide liaison between the activities of 
the Department of State and domestic 
scientific activities. It will review and 
advise on policy and administrative de- 
cisions as they relate to or affect sci- 
ence and technology. It will also evalu- 
ate the effectiveness of international 
programs and policy in the light of 
progress and potentialities of science 
and technology. Among other things, it 
will assess the implications for science 
of proposed visits of foreign scientists 
to this country. To render the overseas 
science staffs fully responsive to the 
needs of other government agencies, the 
Science Office will require a Scientific 
and Technological Branch of technical- 
ly trained specialists and also liaison 
officers from these government agencies, 
as needed. This section will assemble, 
review, and transmit to the appropriate 
collecting channels all requests for in- 
formation; and review incoming scien- 
tific material to ensure proper dissemi- 
nation to American scientists. The De- 
partment does not bear responsibility 
for dissemination of information be- 
yond the government; however, it is 
clear that it is in the national interest 
that information be placed in the hands 
of the appropriate user by the most 
expeditious and effective means. In this 
respect the Department should collabo- 
rate closely with the efforts of the Na- 
tional Research Council, the national 
libraries, and the Interdepartmental 
Committee for Scientific Research and 
Development. 

6. Action on issues relating to science 
or technology should rest, as at pres- 
ent, with the appropriate Department 
units, but should be taken subject to 
consideration of the advice or recom- 
mendations supplied by the Science 
Office. 

7. The Secretary of State should place 
responsibility upon the various units or 
branches of the Department to refer 
to the Science Office for consideration, 
within its field of competence, policy 
and program issues that require the 
attention of scientific and technically 
competent individuals. Similarly, the 
Science Office should exercise initiative 
in bringing to the attention of the De- 
partment units situations where action 
involving science and technology is re- 
quired. 


OVERSEAS SCIENCE STAFFS 


8. (a) The State Department should 
establish Science Staffs at selected 
United States diplomatic missions 
abroad, integrated into the normal For- 
eign Service structure of the missions 
to which they are attached, and having 


the duty of providing support and in- 
formation required by the Department. 

These staffs should be established in 
two categories. 

Category one should include staffs in 
a few key posts, appropriately situated 
from a political, geographical, or other 
standpoint, to constitute centers for in- 
vestigations on a broad geographic and 
scientific basis. Initially, staffs in this 
category should be established in: Lon- 
don—Western Europe; Johannesburg— 
South Africa; Rio de Janeiro—South 
America; Sidney (or Canberra)—Aus- 
tralasia. New Delhi and Cairo should 
be given early consideration for area 
offices. 

Category two would involve science 
representation in individual countries. 
Normally such staffs would comprise 
one to three scientists. Initially, staffs 
in this category should be established 
in the following posts: Paris, Rome, 
Berne, Stockholm, Ottawa, Lima, Oslo/ 
Copenhagen, The Hague, Brussels. 

8. (6) Science staffs should be estab- 
lished by the Department in its foreign 
missions as combined science offices re- 
sponsive to the needs of all United 
States Government agencies. 

In view of the existence in London 
of a Science Staff under the State De- 
partment and a Science Staff of the 
Office of Naval Research, it is recom- 
mended that the State and Navy De- 
partments negotiate an accord combin- 
ing the two Staffs, which will conserve 
the valuable assets in training and ex- 
perience already acquired by ONR 
London. 

8. (c) When the needs of a particular 
United States Government agency pro- 
duce a requirement for a larger Science 
Staff than would normally be assigned 
to a post, that agency should make 
funds available in order that the result- 
ing expense may not be placed in com- 
petition with other Foreign Service re- 
quirements. 

8. (d) The State Department, in con- 
sultation with the Department of De- 
fense, should establish Science Staffs 
in occupied areas. These would have 
no military or control functions, but 
would be attached to the office of the 
High Commissioner in Germany and to 
the Supreme Commander of the Allied 
Powers in Japan. 

8. (e) Science Officers to man these 
Staffs should be chosen on the basis of 
known competence in their respective 
fields, should be appointed as Foreign 
Service Reserve officers and normally 
serve for periods of two years, should 
enjoy diplomatic status and the rank of 
attaché. 

Such officers should be brought home 
at least once during the two-year pe- 











riod, for consultation and professional 
reconditioning. Provisions should also 
be made for assignment of scientists 
for short periods to make scientific in- 
vestigations on special subjects. 

9. Science Staffs of both categories 
should be directed to cover the follow- 
ing general range of functions: report- 
ing on significant trends and develop- 
ments in foreign science; encourage- 
ment of collection and transmittal of 
foreign scientific and technical informa- 
tion to the United States by private 
individuals and organizations (public 
and private); actual collection and 
transmittal where the situation does not 
readily permit of direct access between 
such United States individuals and the 
foreign sources; advice to the chief of 
the United States mission and his staff 
on scientific matters; representation 
and maintenance of the interest of 
United States science and scientists 
abroad; response to the scientific re- 
quirements of all United States Govern- 
ment agencies; assistance to both 
United States and foreign scientists in 
the procurement of scientific apparatus, 
chemicals, biologicals, and other scien- 
tific tools and materials; arrangement, 
when appropriate and desirable, for 
collaborative research projects between 
United States and foreign scientists; 
the implementation of the flow of scien- 
tific information on a two-way basis; 
and the facilitation of arrangements for 
visits of United States scientists who 
may be traveling abroad. 

In fulfilling these functions, the Sci- 
ence Staffs must under no circumstances 
usurp the prerogatives of individual 
scientists in the normal free flow of 
information. They should act to facili- 
tate and encourage the most direct 
channels of interchange and should not 
interpose themselves in these channels 
of flow. However, when governments 
abroad impose direct controls on the 
traditional methods of scientific inter- 
change, Science Staffs must act directly 
to arrange for the movement of infor- 
mation and persons where the offices 
of government provide the only means 
to accomplish this end. 
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Science Staffs should concern them- 
selves only with unclassified and legiti- 
mately available classified information. 


POLICY ON FLOW OF 
SCIENTIFIC INFORMATION 


10. The Department of State should 
base its actions on the exchange of 
unclassified technical information and 
materials, upon a realization of the fact 
that (1) it would be extremely difficult, 
from a legal standpoint, to prohibit 
such exchange, if in fact it were desired 
to do so; and that (2) it is to the ad- 
vantage of the United States to adopt a 
foreign policy that will permit the full- 
est possible exchange of unclassified 
technical information and materials. 


11. In its foreign scientific policy 
considerations the Department of State 
should be scrupulous in adhering to the 
established rules and standards of na- 
tional security; at the same time it 
should be on its guard against the abuse 
of these rules and standards. 

12. (a) In considering applications 
for authorizations for temporary visits 
of foreign scientists to this country, 
the Department of State should weigh 
the potential contribution to United 
States scientific progress and to inter- 
national understanding represented by 
such visits against the potential haz- 
ard to this country of admitting such 
scientists. 


12. (b) The Department of State 
representative on the Interdepartmental 
Committee on Internal Security should 
examine the restrictions placed inter- 
nally upon the visits of foreign scien- 
tists to United States Government re- 
search installations and their contrac- 
tual private installations, and should 
bring to the attention of the Committee, 
the effects of such restrictions upon 
scientific progress and security in this 
country. 

13. With respect to the government- 
sponsored programs of exchange of 
persons such as the Fulbright program, 
the Department should advocate the 
provision of additional dollar funds to 
assure a maximum two-way flow of 
students, teachers, professors, and re- 
search scholars. 


Foreign students and others desiring 
to come to this country under the Ful- 
bright program are greatly hindered 
by the fact that it is difficult for them 
to acquire dollars on which to subsist 
while here. This limitation arises from 
the fact that the grants in foreign 
currency cover only international trans- 
portation. 

As a collateral question, involving a 
financial barrier of a different type, 
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the Department should examine the 
effect of income tax regulations and 
laws upon visits of foreign scientists to 
this country, and upon the programs of 
exchange generally. 

14. The Department of State should 
lend strong support to recognized inter- 
national professional scientific organi- 
zations and meetings through a positive 
program directed toward adequate sup- 
port of United States delega¥ions to 
such meetings. ‘ 

The Department should be prepared, 
with the support of the National Re- 
search Council, to advocate before the 
Congress budgetary and legislative 
measures that will make possible the 
selection of United States delegates to 
international conferences on the basis 
of professional competence rather than 
accidental presence in the vicinity of 
the conference or ability to pay their 
own expenses. 

Government support of National Re- 
search Council adherence to the Inter- 
national Congress of Scientific Unions 
and its affiliates should be continued 
and expanded as necessary. 

The Department of State should join 
with American science in the formula- 
tion and support of measures for the 
long-range planning and critical exam- 
ination of the effectiveness of Unesco 
programs which relate to science. 


INFORMATION AND ASSISTANCE 
PROGRAMS 


15. The Department should engage 
scientific consultants to give considera- 
tion to the scientific and technological 
implications in the planning and 
management of the information. and 
exchange programs and assistance 
programs. 

16. In the over-all policy formulation 
and planning and operation of the 
Point IV Program, the Administrator 
should avail himself of the most com- 





petent scientific and technical advice 
available both within and outside the 
Government. 

The Department should draw not only 
upon government scientists and tech- 
nical experts, but also upon private 
sources familiar with the scientific 
needs of particular countries. Overseas 
Science Staffs can assist in assessing 
the scientific and technical potentialities 
of a particular area. 


INTER-AGENCY RELATIONSHIPS 


17. The Department of State should 
not interfere in the international scien- 
tific relations of other government agen- 
cies. It should, however, keep apprised 
of the general scope and nature of those 
activities. 

18. The Department of State should 
secure membership on the Interdepart- 
mental Committee for Scientific Re- 
search and Development, which em- 
bodies the government scientific and 
technical competence and _ represents 
its immediate scientific and technical 
interest. 

19. The Department of State should 
bear in mind that the government 
agencies represent only a fraction of 
the total United States scientific in- 
terest and competence; it is imperative 
that in formulation of programs and 
policies, and in administration of for- 
eign relations, reference be made to 
the whole area of United States science 
that bears on the issues at hand. 





Conference on Biological 
Hazards of Atomic Energy 


A two-day conference on the bio- 
logical hazards of atomic energy is 
being arranged jointly by the Institute 
of Biology and the British Atomic Sci- 
entists’ Association, with the support of 
the British Association. It will be held 
at the Royal Institution, Albemarle 
Street, London, on Friday, October 20 
and Saturday, October 21, 1950. 


AEC Fellowships in 


Industrial Medicine 


A fellowship program for training 
a limited number of industrial physi- 
cians will be initiated this fall by the 
AEC. During the 1950-51 academic 
year four candidates will be selected 
for academic training in industrial 
medicine; an additional year of on-the- 
job training will be offered to selected 
physicians who complete the first year 
of training. 
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FRENCH ATOMIC SCIENTISTS 


REPORT ON THEIR 


WORK IN 1949 


The six statements appearing below are condensed versions of 
reports read at various conferences held within the French Atomic 
Energy Commission toward the end of 1949. Articles describing 
the Norwegian and Canadian projects appeared in the May |950 


Bulletin. 


Statement by Professor F. Joliot-Curie 


URING the last months of the 
D year 1948, the Commissariat 
concentrated all its efforts on 
completing and putting into operation 
the first French atomic pile of uranium 
oxide and heavy water. 

The most delicate tasks had already 
been accomplished: the purification of 
the uranium, the manufacture of oxide 
pellets, the study of control and safety 
measures, and the mastery of certain 
machinery. The necessary heavy water 
was in place, and the building which 
was to house the pile was there for all 
to see. 

These months constituted a strenuous 
period in which we were torn between 
certainty and doubt. A great purpose 
animated our whole staff, and all our 
energies were directed toward a single 
goal which we were determined to reach 
in the shortest possible time. Such 
achievement demands great patience 
and skill, for it requires the perfection 
of varied techniques and the application 
of methods which had never before been 
used in France. Questions concerning 
the circulation of liquids and the water- 
tightness of reservoirs—so simple when 
ordinary water is used—become tricky 
when the problem involves the circula- 
tion of several tons of heavy water, a 
rare and expensive product which must 
be kept in a condition of extreme purity. 

The manufacture of uranium oxide 
pellets of great density is similarly 
complicated by the exceptional purity 
which this product must retain. Again, 
the same problem arises where reflect- 
ing graphite is concerned. 

During this period of intense activity, 
the pile and its accessories were put 
together bit by bit. At last, on the 


15th of December, early in the day, 
everything was ready for the trial run. 
It is not difficult to imagine the excite- 
ment of the thirty or so who took part 
in this first operation of the pile. 

The atmosphere—if this figure of 
speech may be pardoned—was like that 
in a delivery room where a loved person 
is about to give birth. To a great 
extent, the future of our establishment 
was in the balance. Failure would have 
had unpleasant consequences and would 
certainly have destroyed the confidence 
we had enjoyed. 

Nevertheless, everything went off 
smoothly, and at noon we were able to 
announce the birth of Zoé. 

It was very rewarding to note the 
importance attached by the public au- 
thorities, and in particular, by the 
President of the Republic, as well as 
by our fellow-citizens and those in 
other countries, to this first achieve- 
ment—a landmark in the development 
of atomic energy in our country. 


In accordance with the broad lines of 
the program we had planned, our activ- 
ity was not limited to the construction 
of the atomic pile, and some other 
important results were obtained during 
this period. 

Since then, our work has developed 
along three principal lines. 

First: General development of basic 
and applied research with the purpose 
of increasing our knowledge of the 
phenomena related to the liberation of 
atomic energy. With this end in view, 
the pile must be put to work and 
exploited as a potent source of thermal 
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neutrons. We must make experiments 
using the great density of these neu- 
trons, prepare the artificial radioactive 
elements necessary for physical, chemi- 
eal, biological, and industrial research, 
work out a chemical treatment of ura- 
nium oxide bars which would permit 
the extraction of the plutonium and 
transuranic elements formea during 
the operation of the pile, study the 
physics of the pile and chain reaction, 
master the use of the pile as a measure 
of the nuclear quality of material des+ 
tined for future piles, and, finally, 
always with the general development 
of scientific research in mind, construct 
a big accelerator, complete the design, 
and start the manufacture of materials 
for a second pile of medium power 
while at the same time preparing for 
the time when a third pile will have 
to be built, also of medium power, but 
using graphite as moderator. 

Second: The construction of the new 
Center at Saclay. The present sites of 
the laboratories and workshops in which 
these activities are being pursued are 
now inadequate. Chatillon and le Bou- 
chet, especially the former, are serious- 
ly overcrowded. In order to carry out 
under favorable conditions the projects 
I have listed, a plan conceived two 
years ago will have to be implemented: 
I am referring to the construction and 
equipment of a big Center of Nuclear 
Study on the plateau of Saclay, twenty- 
five kilometers from Paris, where scien- 
tists and technicians will be able to 
perform, with greater facilities at their 
disposal, the studies and tasks under- 
taken at Chatillon. 

Third: The exploitation of known 
ore deposjts and the discovery of others. 
The basic substance for our purposes 
is uranium. Consequently, it is essential 
that the mining of uraniferous areas, 
together with their adjacent deposits 
of beryllium, should be developed in 
France and her overseas territories. 
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The Commissariat a l’Energie Atom- 
ique is composed of a dozen or so 
technical divisions! but it would be 
difficult in such a brief review to dis- 
tinguish the part played by each, so 
closely are their activities related. 

Various nuclear machines are under 
construction at the moment of writing 
and require the undivided efforts of all 
our technicians. 

On the other hand, the extraction of 
transuranic elements, and in particular 
of plutonium, from the rods of the first 
pile, a task which was decided on in 
the spring of 1949, resulted in the 
production of several milligrams of 
plutonium, the first not only to be 
produced, but to be seen, in France. 

A small team was entrusted with this 
task. The workshops and their equip- 
ment were completed in record time at 
the plant of le Bouchet, and on Novem- 
ber 20, 1949, I had the great joy of 
receiving a visit from this little group 
bringing me a small tube containing 
the first milligram of plutonium ex- 
tracted. To see for the first time this 
element which I had heard so much 
about was an unforgettable experience 
for a chemist and physicist who, sixteen 
years before, had already produced 
artificial radioelements as an imponder- 
able afterglow, so to speak, of natural 
radioactivity, but who had never had 
the opportunity of seeing artificial ra- 
dioactive substances in weighable quan- 
tities. 

In those years we had made numer- 
ous experiments, but the quantities 
obtained were so infinitesimal that we 
could not see them. This time I had 
the marvelous opportunity of seeing in 
a plastic tube a little of that yellowish 
substance. With Zoé we shall obtain 
only small quantities of plutonium. But 
they will be of great importance, for 
they will make it possible to determine 
the nuclear characteristics of this ele- 
ment about which we had no informa- 
tion. We will be able to make experi- 
ments which had been impossible before. 
Perhaps we will be able to study the 
mechanism of the chain reaction in a 
mixture of plutonium and uranium, 
which might permit us to make a ma- 
chine of smaller dimensions than that 
operating with the natural mixture of 
uranium isotopes. 

While the pile is active we will be 
able to increase our stock, too small 
ever to become dangerous. 

Our first pile is of low power (about 
5 kw). In order to progress in the field 
of atomic energy, it is essential to 
construct a pile of medium power. We 
have made plans for a metal and heavy 


1 The activities of these divisions are summarized 
below. 
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water pile of 1,000 or perhaps 1,500 kw, 
cooled by the circulation of air and 
which, in its conception is original and 
even daring. 

Another important problem we have 
to solve is that of the extremely pure 
graphite with which we propose to 
construct the third pile, of graphite 
cooled by gas. 

As I have already said, this program 
of practical realization and study can- 
not, in view of its magnitude, be carried 





out at Chatillon. This is why we attach 
so much importance to the construction 
and equipment of the big Research 
Center at Saclay. Plans have been ready 
for some time, and work has begun. 
We think that the first departments 
will be able to transfer there in 1951. 

It is not possible to speak here of 
mining activities. The task there is also 
very difficult, vast, and complex. The 
nature of such research would justify a 
separate account. 


Statement by Dr. L. Kowarski (Physics Division) 


The operation of the first pile served 
a twofold purpose: 

1. It constituted the preliminary stage 
of the work on the second pile. During 
the whole of the year, we accumulated 
information from the working of the 
first pile. We learned what it could, or 
could not, do. The engineers who built 
it found out its weak points, sometimes 
to their surprise, because you never 
know in advance which point will turn 
out to be weak. The first pile tested 
the skill of our builders and revealed 
their limitations; it taught them how 
to do better next time. 

By the light of experience acquired 
from the first pile, a preliminary design 
has been chosen and discussed, detailed 
engineering plans are being drawn up, 
and the first orders are being placed. 

2. The first pile served as a research 
and production tool, for mere building 
is not enough: we must also learn how 
to control the moods of the new gadget 
so as to compel it to fulfil its task. We 
studied the physical problem of the 
chain reaction itself, and our results 
were reported at the Basel Congress of 
September 1949, in the first paper on 
pile physics produced in our laboratory. 
We learned the technical details of 
many new processes, for instance, how 
to handle objects which have to be, or 
have been irradiated, or how to produce 
radioactive elements in quantity. At the 
same time, the technique of another 
important application has almost been 
perfected: the whole pile can be used 
as a measuring apparatus in order to 
study the interaction of neutrons with 
various substances which will be used 
in future piles. This particular tech- 
nique was not easy to acquire; it has 
required numerous changes of equip- 
ment, but I think that this piece of 
work is nearing completion and that 
this new tool will soon be at our dis- 
posal. In addition to manufacturing 
radioactive isotopes, we also intend to 
organize a direct supply of neutrons to 


scientists belonging to other iabora- 
tories. The user says to us, for instance, 
“We should like to do research on 
neutron diffraction—could we get a 
decent flux?” or else, “I want to irra- 
diate such-and-such substance with your 
neutrons.” Our pile produces the neu- 
tronic fields, and the user comes to 
Chatillon and makes his experiment. 

We ourselves cannot do it, for, at 
the moment, our own staff is working 
full time on the tasks of building new 
machinery and of making it work. We 
therefore invite all potential users: 
“Come along, we have neutrons for 
sale!” Of course, if there are too many 
of them, we will have to establish a 
system of priority, but we haven’t come 
to that yet. 

In addition to the reactors, the Com- 
missariat is engaged in the construc- 
tion of several particle accelerators. 
Two of these are well under way: the 
160 em. cyclotron and the Van de Graaff 
accelerator. The latter will be less 
spectacular than the former, but since 
its voltage can be regulated with some 
accuracy, it can be considered as a 
precision instrument. As the construc- 
tion of these two machines is well- 
advanced, I think it may be possible to 
begin their assembly in 1950. 

A similar effort has been made in 
mass spectrography, which is to serve 
on three fronts at once: in the Physical 
Chemistry division (for the purposes 
of chemical analysis); in the depart- 
ments of Accelerators and Technology 
(for auxiliary studies such as that of 
degassing and vacuum research). Final- 
ly, we are contemplating the construc- 
tion of an isotope separator which will 
produce pure isotopes in milligram 
amounts. This will enable us to embark 
on a program of nuclear chemistry. 
This instrument, which is of great sci- 
entific importance, is still in the stage 
of preliminary design, but we have 
already given it much thought and 
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believe we can begin to build it toward 
the end of 1950. 


Building activities must not make us 
lose sight of science. Two purely scien- 
tific divisions have been set up under 
the following principle: if you want 
good specialists in applied science, you 
must give them some freedom to do 
basic science, and this means that you 
must allow them the time necessary 
for their scientific formation and per- 


Statement by Dr. J. Gueron 


The central activity of the depart- 
ment of General Chemistry has con- 
tinued to be the analysis and control 
of substances in their condition as raw 
materials as well as of intermediate or 
final products to be integrated in the 
pile. 

This led us to continue in 1949 the 
activity which consistedyin grouping 
modern techniques of analysis with the 
primary aim of satisfying immediate 
needs, but also in order to have at our 
disposal modern techniques of physical 
chemistry. We were thus able to have 
at our command laboratory equipment, 
engineers, and assistants trained in 
these techniques who could deal with 
general matters as well as with the 
more special cases studied by the Com- 
missariat. In addition, the necessity of 
providing our promising young staff 
with an element of intellectual and 
professional excitement more inspiring 
than the simple performance of current 
analysis confirmed us in the policy of 
seeking every opportunity for study 
relevant to our purposes. Thus a dozen 
publications have appeared since the 
creation of our department. This is no 
great feat for a staff of sixty (including 
all laboratory helpers). But considering 
the fact that there was an impressive 
amount of analytical work to be done 
—2,000 samples, each of them requiring 
definitely more than one analytical de- 
termination—and taking into account 
the fact that our graduate staff came 
directly from college—we feel that the 
policy of training and gradual develop- 
ment of production has been effective. 


sonal research rather than confine them 
within the exclusive limits of such 
problems as are likely to be of an 
immediate interest to the Commissariat. 
We have kept up the practice of sending 
abroad some of our promising young 
men, for terms of study of a year or so. 
So far this scheme has been operated 
mainly for the benefit of theoretical 
physicists, but we are beginning to 
consider its extension to experimental 
physicists as well. 


(General Chemistry Division) 


On the other hand, our analytical 
duties led us to take an interest in raw 
materials both as dealt with inside the 
Commissariat and as the subject of 
future research. I shall cite two proj- 
ects: the first, the manufacture of 
graphite; the second, an inventory of 
the possibilities of producing heavy 
water in France. As for graphite, the 
classical method of production—with a 
little care in the choice of materials 
and some ingenious adaptation of the 
usual industrial processes—has made it 
possible to obtain graphite suitable as 
the reflector in the pile. This is why 
the graphite we have ordered for the 
second pile will be of the same type. 
However, for a graphite pile in which 
graphite will not be the reflector, but 
the moderator, it is necessary to proceed 
to a very high degree of purification. 
This necessitates a study of raw ma- 
terials and processes and extremely 
hygienic working conditions different 
from those hitherto employed, without, 
however, modifying the principle of 
production. A comprehensive program 
of collaboration with industry has been 
established. 


The possibilities of manufacturing 
heavy water in France have been ex- 
amined. Certain French industries op- 
erate soda lye electrolysis plants for 
the manufacture of hydrogen. It may 
be in the interests of the Commissariat 
to place with certain of these industries 
contracts which would facilitate the 
production of heavy water in France 
in the not too distant future. 


Statement by Dr. B. Goldschmidt 
(Applied Chemistry Division) 


The department of Applied Chemistry 
is responsible for the production of the 
pure uranium compounds, oxide and 
metal, necessary for pile construction; 
it is also responsible for the extraction 
and separation of the radioactive ele- 
ments (plutonium and fission products) 


formed in the pile and for the produc- 
tion of the radioisotopes made in the 
pile. 

The refining of the uranium is done 
in a small plant belonging to the Com- 
missariat located thirty miles from 
Paris at le Bouchet, in which fifteen 


chemical engineers and eighty workmen 
are employed. The plant has been built 
for a capacity of 100 kg of refined 
uranium per day, working on a single 
shift. Started by the end of 1946, the 
plant was ready to function for the 
production of pure oxide at the begin- 
ning of 1948. In 1948 we refined the 
amounts of pure oxide necessary for the 
Chatillon pile; the process used was 
based on ether extraction of uranium 
nitrate. In 1949 we improved the solvent 
extraction process by replacing ether by 
a less volatile solvent, thereby reducing 
fire hazards. We have also worked out 
the final steps of pure metal production 
from pure oxide passing through the 
intermediate step of uranium tetra- 
fluoride (green salt). 


On the radioactive side of our work 
we have set up at le Bouchet a small 
installation for treating one rod of the 
pile at a time in order to extract the 
plutonium and concentrate the fission 
products in a small volume of a solu- 
tion from which they can be later 
individually separated and also in order 
to recover the uranium after its decon- 
tamination. 

For these separations, we have con- 
centrated on solvent extraction meth- 
ods, and during the summer of 1949, 
with the limited facilities of our le 
Bouchet workshop, we built a solvent 
extraction apparatus which is roughly 
a “%o reduction in capacity of the in- 
stallation which is used for the nitrate 
purification in the plant. The first rod 
was treated one month and a half after 
its removal from the pile; it had then 
decayed to an activity similar in pene- 
trating gamma radiation to about 5 
to 10 grams of radium. Protection of 
the personnel against radiation hazard 
was achieved by thick 2%-inch steel 
panels and by 2 to 3 meter rods to turn 
the taps and valves of the apparatus. 

By mid-November, the first rod had 
been treated by a somewhat makeshift 
process and, with a rather good yield, 
four milligrams of pure salt of plu- 
tonium had been isolated—the first 
amounts of this element ever to be 
extracted in France. We intend to 
familiarize ourselves with the chemistry 
of this nuclear fuel element, improve 
our extraction method during the com- 
ing year, and, at a later stage, treat 
five or six of the most active rods of 
the pile to prepare a stock of about 
100 milligrams of plutonium. 

Furthermore, the chemical treatment 
of the rod allows the concentration of 
the long-lived fission products. We in- 
tend to study the separation of quite 
a few and prepare some hundreds of 
millicuries of strontium, barium, yttri- 
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um, cerium, and ruthenium fission 
radioistopes. 

The main task of our department in 
Chatillon has been to initiate a radio- 
isotope production and distribution 
division. 

The isotope production at the Chatil- 
lon pile was started in May 1949; by 
the end of the year about one hundred 
deliveries had been made—forty-five 
during the last month. The demand is 
expected to increase to about one hun- 
dred per month. 

When strong intensities or long-lived 


Statement by Mr. J. Stohr 
(Management at Chatillon) 


Chatillon is almost a thing of the 
past, since it is going to be replaced by 
the Center at Saclay. The present build- 
ings were erected in an old military fort 
on a far from adequate site. 

In the beginning of 1947, 140 persons 
were employed there; at the end of 1949 
they numbered 530. This rapid increase 
of staff posed diverse problems one of 
the most difficult of which was that of 
space. The area originally available for 
laboratories and workshops was 1,900 
square meters; it is now 5,400 square 
meters. The whole is as discordant as 
possible; every architectural style is 
represented; buildings have frequent- 
ly been improvised, almost always with- 
out recourse to outside building firms. 
Efforts have been made to utilize every 
nook and cranny of the old fort, and 
dark rooms and even laboratories have 


Statement by Dr. M. Surdin 
(Equipment at Saclay) 


The creation of the Saclay Research 
Center is envisaged in three stages: 

First: The technical stage, which 
would include the building of work- 
shops, halls in which the big electronic 
machines will be tested, the techno- 
logical department, stores, graphite 
workshops in which graphite will be 
hewn, the accelerator department, in 
which accelerators will be built, and 
canteen and offices for the management, 
as well as the installation of central 
heating, transformers, and the water 
tower. 

Second: The building of the scientific 
departments with their physics, biology, 
and chemistry laboratories and the 
general buildings including the various 
amphitheaters, and garages. 

Third: The construction of exten- 
sions, should the need for them arise. 
The plans provide for: the enlargement 
of stores, of technical staff, and for 
increased upkeep. The plans for this 
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radioisotopes are needed which our low- 
power Chatillon pile cannot produce, 
orders are placed from the USA or 
England, mainly from the latter be- 
cause of easier contacts and much lower 
air transport costs. 

To supervise the distribution of radio- 
isotopes in France, two government 
commissions have been established, one 
headed by the Minister of Public Health, 
for therapeutical uses, the other by the 
Minister of Education, for all other 
uses: in scientific research, biology, and 
industry. 


sprung up in corridors or cellars. Wood- 
en huts purchased from surplus have 
been set up, transformed, combined; 
the standing joke at Chatillon is the 
edifice made from a hut walled in with 
bricks and re-roofed so that all that 
remains of the-original structure are 
the window openings. 

There is no doubt that the almost 
clandestine enlargement of the place, 
the rapidity with which new offices ap- 
peared, coincided with the pioneering 
spirit which animated the first “inhabi- 
tants” of Chatillon, but this period is 
outlived, and the lack of space in com- 
mon rooms, kitchens, canteens, and in- 
firmary (which have always been sacri- 
ficed for laboratories), would eventual- 
ly impair the smooth running of the 
whole organization. 


stage are inevitably less concrete than 
those for the earlier stages. 

In addition, the construction at Sac- 
lay of two medium powered piles has 
been foreseen. The first part of the 
program includes the construction of 
one of these piles. 

The development of the Saclay Cen- 
ter has been divided into three stages 
for reasons of convenience alone. It is 
easier to begin with technical construc- 
tion, to equip it, and then to move in 
the staff and let it develop an autono- 
mous regime to some extent. Later, one 
can complete it with the scientific de- 
partments, the general part. 

The Center will be encircled by a 
subterranean gallery through which all 
supplies will pass: electricity, gas, sew- 
age, heating. This last will be provided 
by the urban heating system. 

It was hoped that the first two stages 
would be complete at the end of two 
years. 





The indispensable condition, however, 
was the necessary credit. It was not 
possible to lay water on before July 20, 
1949, the date on which the budget was 
voted, for no credit was available. 

We think the first part of this under- 
taking will be completed by the begin- 
ning of 1951. 





Mobilization of 
Scientific Manpower 


A recent Newsletter of the Federa- 
tion of American Scientists describes 
an attempt of the Defense Department 
to obtain “a first mortgage on all avail- 
able scientific talent” by coupling its 
need for doctors and dentists with its 
projected need for specialists in gen- 
eral. This would have been accom- 
plished had the bill introduced by Sena- 
tor Gurney ih mid-August become law. 
Gurney’s bill authorizing the mobiliza- 
tion of dentists and doctors was 
phrased to include men in “profession- 
al, scientific and specialist categories.” 
A companion bill, introduced in the 
House by Chairman Vinson of the 
House Armed Services Committee, was 
similarly worded. After House and 
Senate hearings, bills mobilizing “med- 
ical, dental, and allied personnel” were 
passed by both House and Senate on 
August 28 and 29. The House version 
defined “allied specialist categories” to 
include, among others, bacteriologists, 
biochemists, biophysicists, radiation 
physicists, physiologists, organic chem- 
ists, radiation chemists, etc. This broad 
list, however, was reduced in conference 
to eliminate all but veterinarians, op- 
tometrists, pharmacists, and osteopaths, 
and the bill, in this restricted form, was 
signed on September 9. 

The Newsletter points out how this 
sudden expansion and contraction of a 
minor bill illustrates the rapidity with 
which a major policy decision on, the 
mobilization of scientific manpower 
might be reached. The Federation urges 
its members to give serious thought to 
such questions as whether involuntary 
allocation is a suitable mechanism for 
mobilizing scientists in wartime; what 
alternatives could be devised; in what 
type of agency should responsibility for 
mobilization be placed; and whether 
scientific manpower should be included 
in a possible National Service Act— 
yielding something ‘like the Scientific 
Corps which was considered early in 
the last war. 

The Bulletin plans to examine some 
of these problems in a future issue. 
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PROSPECTS IN INDUSTRIAL APPLICATION OF 


ATOMIC ENERGY 


Philip Sporn 


The Bulletin has published several articles on the economic aspects 
of atomic power—by Professor Jacob Marschak, in February 1946 
and September |, 1946; by Dr. Sam Schurr, in April 1947 and 
November: 1949; and by Drs. Walter Isard and Vincent Whitney 
in March 1949. The present article* presents the views of a lead- 
ing figure in one of America's power industries. Mr. Sporn is 
President of the American Gas and Electric Company and is 
Chairman of the AEC Advisory Committee on Cooperation be- 
tween the Electric Power Industry and the AEC. 


clear fission was used to destroy 

Hiroshima, speculation as to what 
that event might mean to man has gone 
through the whole gamut of opinion, 
from over-exhilarated enthusiasm to 
dispirited pessimism. Mr. Norman 
Cousins, editor of the Saturday Review 
of Literature, expresses the belief— 
typical of a great many others—that 
atomic energy permits man, for the 
first time, “to emancipate himself eco- 
nomically.” In this view, the atom will 
make available “resources enough and 
power enough for all.” Kapitza, the 
great Russian physicist, has said that 
atomic energy will not become a factor 
in peacetime application for fifty to one 
hundred years. But he is definitely in 
the minority. 


In July 1949 the Harvard Business 
Review! published a study which of- 
fers not only conjectures but also 
goes so far as to draw conclusions 
about the effects which atomic power 
may be expected to have on such speci- 
fic industries as aluminum, iron and 
steel, rail transportation, manufacture 
of caustic soda, phosphate fertilizer, 
cement and brick, and flat glass. 


Ss the first application of nu- 


The findings in this study were not 
only extremely sketchy, but the author 
was most careful to stress their tenta- 
tive character. The significance of 
this disclaimer can be more fully ap- 
preciated when you consider the nature 


*Based on an address given in New York on 
October 7, 1949, at the annual convention of the 
National Coal Association. 


1Sam H. Schurr, “Atomic Power in Selected In- 
dustries,"" Harvard Business Review (July, 1949). 
Reprinted in Bulletin, V (November, 1949), 301-8. 


of the assumptions on which the entire 
study is based. First, it estimates cost 
of electric energy, generated by atomic 
power, at 4 to 4.5 mills per kilowatt 
hour minimum and 6.5 to 7.5 mills as 
an intermediate range. These figures, 
in turn, are based upon assumptions of 
costs of a nuclear power plant of $140 
rer kilowatt as a minimum and $230 as 
an intermediate estimate. Since almost 
no facts are available from which to 
determine with any degree of accuracy 
what the cost of such a power plant 
will be, it is obvious that the founda- 
tion of the discussion is not very solid. 

The earliest published statement on 
the cost of nuclear power appeared 
late in 1946 in a report by Dr. C. H. 
Thomas, of Monsanto Chemical Com- 
pany. That report put the cost of a 
75,000 kilowatt plant at $25 million— 

333 per kilowatt. 

In March 1949, Dr. Lawrence Haf- 
stad, who had just taken office as 
Director of the Division of Reactor 
Development of the Atomic Energy 
Commission, said that “all of the big” 
reactors “run into lots of money.” Dr. 
Hafstad seemed to think that the rough 
formula then in vogue around the Com- 
mission—“a megabuck per megawatt” 
—was about right. 

Here, then, are responsible people 
using estimates which run all the way 
from $140 to $1,000 per kilowatt—a 
seven to one range. For my own part, 
I am not certain that even this range 
covers the outer limits on either the 
upper or the lower side. As a matter 
of fact, we do not know the sensible 
limits; estimates must be largely 
guesswork because we lack the essen- 





tial facts for accurate engineering 
judgment. 

Does this mean that we cannot arrive 
at a useful evaluation of the situation? 
Well, not quite. One thing is certain: 
If some day the guess at the lower 
limit is realized or bettered, then 
atomic power will have great social 
and economic significance. Even if we 
can’t get the cost down to or near the 
lower limit, it can still have signif- 
icance in places remote from economi- 
cal sources of fuel or water power. 
On the other hand, if costs should stay 
near or above the very high guesses, 
then atomic power is unlikely to have 
significance except for such applica- 
tions as military craft, where cost can 
be disregarded. . 

We know the general classes of 
engineering questions which will have 
to be answered before these cost impon- 
derables can be resolved. We have been 
told a good deal in a general way about 
what is being done to get the answers. 
This knowledge and the various official 
predictions about the rate of develop- 
ment enable us to draw some fairly re- 
liable conclusions about the probable 
timetable for atomic power. We can- 
not make very useful cost estimates 
now. We can tell now approximately 
when useful cost estimates will become 
possible. 

All of this when put together in the 
perspective of our common knowledge 
about conventional power generation 
and utilization will make it possible for 
us to do considerably better than see 
the future through a mist of wonder, 
doubt, and dream. 


THE PROBLEMS OF 
REACTOR DEVELOPMENT 


Uranium 235 and plutonium, in so 
far as they have any future industrial 
application, will be used as fuels. This 
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is most important. To the best of our 
knowledge, although it is perhaps pos- 
sible to conceive such a phenomenon, 
there is no known basis for believing 
that direct conversion of fissionable 
material into electric energy can be 
attained. Instead, we will burn ura- 
nium or we will burn plutonium; only 
we will burn them with neutrons. 

Let’s follow up this highly over- 
simplified view of the process. We 
burn coal in our power plants by pul- 
verizing it and mixing it with air, 
which supplies the oxygen. We burn 
this coal and, in doing so, carry out a 
molecular chain reaction. We end up 
with hot gasses and with ash. The hot 
gasses are used to transfer their heat to 
water or steam inside the boiler, and 
this keeps the boiler tubes from burn- 
ing up. The water or the steam in the 
boiler might be termed coolants. 

Now, as the steam reaches the proper 
temperature—and in a modern boiler 
that might be anywhere from 950° to 
1050° F—it is used to drive a tur- 
bine. Eventually the cooled gasses are 
discharged through a stack. The ma- 
chine in which we release this energy 
is called a boiler, and the machine in 
which, after several intermediate heat 
transfers, we convert it into electrical 
energy is called a turbo-generator. And 
the modern combination of boiler and 
turbine, operating at high pressures 
and high temperature, is a most mag- 
nificent, intricate, and beautifully per- 
forming piece of plant. 

As I have already indicated, if ura- 
nium or*plutonium are to be used in 
industry, it will also have to be as 
fuels, and they will be burned by sup- 
plying them with neutrons. The prod- 
ucts of the combustion will be heat and 
hot gasses. The heat will be absorbed, 
and the gasses will be cooled by a cool- 
ant. The coolant, in turn, will be 
used either to generate steam to drive 
a steam turbine, or to heat a gas to 
drive a gas turbine. The cooled gasses 
will be discharged through a stack to 
the atmosphere. The by-product of the 
burning of the uranium or plutonium 
will be an ash consisting of fission 
fragments. The machine in which all 
this is going to be carried on is known 
as a nuclear reactor. It is called 
that because it is the means by which 
the energy in the atomic nucleus is 
released through the process of fission. 

The ash in a pulverized fuel boiler 
presents a problem, but it is a prob- 
lem which we know how to deal with 
effectively and economically. The ash 
developed in a nuclear reactor is high- 
ly radioactive and presents problems 
of infinite complexity and hazard for 
which satisfactory solutions are not 
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yet known. The ash in a coal-fired 
boiler is, by comparison, a minor mat- 
ter. 

The gasses discharged from the 
stack of a coal-fired boiler present 
difficulties but, again, these difficul- 
ties are simple in comparison with 
the problem of the radioactive gasses 
emitted from a nuclear reactor. 

In the last twenty years we have 
materially improved the efficiency of 
the steam turbine cycle. We have 
raised pressures from about 1,200 to 
present levels of 2,100-2,400 pounds 
per square inch. We have made no- 
table progress in raising temperatures, 
bringing them up from about 750° to 
1050°. But it has taken us two de- 
cades to do it. One fact gives an 
idea of the intricacy of this “conven- 
tional” steam turbo-generator: the 
modern boiler and turbine alone re- 
quire some twenty-seven different kinds 
of steel specifications, each particular 
kind tailored specifically to perform 
a particular part of the job. 

The structural materials for a mod- 
ern boiler producing steam at a tem- 
perature now not higher than 1050° F 
are clearly defined and are reason- 
ably available. No one, however, can 
tell as yet just what materials are 
needed or available to meet the pecu- 
liar requirements of a nuclear re- 
actor. The material must have reason- 
ably low neutron absorption—so as 
not to “quench” the fire. At the same 
time, it must be able to stand up 
under untried conditions of tempera- 
ture and rates of heat transfer. And 
it must resist essential changes de- 
spite bombardment of neutrons, gam- 
ma rays, beta rays, and other prod- 
ucts of the fission process which the 
nuclear reactor is designed to propa- 
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I have described a rough and super- 
ficial parallelism between the steam- 
turbo generator and the reactor. In 
the case of the reactor, however, the 
problems which are yet to be solved 
impress me as very much more diffi- 
cult than the by no means inconsider- 
able difficulties which beset the de- 
velopment of our modern steam gen- 
erating plants. In connection with re- 
actors there is also a special compli- 
cation. A most vital factor in eco- 
nomics of nuclear power generation 
is the “breeder.” Breeding is the proc- 
ess—theoretically attainable, actually 









still to be demonstrated—by 


which 
there is produced more fissionable ma- 
terial than is consumed in the opera- 


tion of the reactor. The major ob- 
stacles standing in the way of de- 
veloping breeder reactors are of an 
engineering nature and are concerned 
with basic conflicting requirements for 
high neutron economy and high pow- 
er output for a given material in- 
vestment. There are also acute chem- 
ical engineering problems associated 
with the treatment of partly depleted 
fuel. These are problems which con- 
front the development of all reactors, 
except that for breeders they are even 
more difficult. 

But there is one caution that we 
must always keep in mind: however 
perplexing the problems of the nu- 
clear reactor may seem, the hindsight 
of 1969 may well disclose to us that 
they were, in fact, simpler than they 
now appear. 


THE REACTOR 
DEVELOPMENT PROGRAM 


What, you will ask at this point, 
is being done to solve these problems 
which must be disposed of as a pre- 
lude to any industrial application of 
atomic energy? 

Examined from a cost standpoint 
alone, the effort which is being made 
is formidable: in the fiscal year 1948 
obligations amounting to $54 million 
were entered into by the Atomic Ener- 
gy Commission for the reactor de- 
velopment program. The correspond- 
ing obligations for the fiscal year 
1949 are expected to reach a figure 
of $61 million, and in 1949 the Con- 
gress authorized something over $100 
million for the fiscal year 1950. A 
total of well over $200 million will 
have been committed for the three 
years 1948 to 1950 alone. 

Thus, following an initial period 
of some hesitation and seeming con- 
fusion, the Atomic Energy Commis- 
sion has now embarked on a care- 
fully thought-out program of reactor 
development. But, as you will shortly 
note, the reactors which are to be con- 
structed under this program are all de- 
signed for experimental purposes only. 
None of them is intended to be capable 
of supplying power to drive an airplane 
or a ship, or the power to light a city. 
Reactors other than those planned for 
the next few years will have to be built 
before such results will be attainable. 
But if that goal is ever to be at- 
tained, these experimental projects are 
the necessary point of departure. 

The program of development now 
under way is ambitious and broad. As 
described by leading officials of the 
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Atomic Energy Commission, it consists 
of four reactors: 

1. An experimental reactor, intend- 
ed to give information on the behavior 
of materials so that larger and more 
powerful special-purpose reactors may 
ultimately be built.* 

2. A land-based prototype of a re- 
actor to be used in propelling naval 
vessels. It will be designed specif- 
ically and solely for the purpose of 
producing large amounts of heat, under 
conditions which will permit conver- 
sion to propulsion power.* 

8. A single purpose experimental re- 
actor, designed specifically to give in- 
formation about the breeding process.* 

4. Finally, the Knolls Atomic Power 
Laboratory Reactor. This reactor is 
intended to produce a really signifi- 
cant amount of electric power. At the 
same time, it is hoped that it will be 
able to demonstrate at least partial 
success in breeding.5 

The program, then, is designed, first, 
to provide for research in relation 
to materials. As I have already in- 
dicated, our lack of knowledge of ma- 
terials and material properties is a 
serious limiting factor in the develop- 
ment of power reactors. This pro- 
gram is designed to remove that limi- 
tation. It is designed also to attack 
the “breeder” problem. And at the 
same time it is designed to take the 
first steps of producing a significant 
amount of electric power, although 
at what cost no one can as yet fore- 
tell. 

Here then is an energetic, well- 
planned and coordinated effort—with 
over $200 million already appropriated 
to it—to solve the technological prob- 
lems which stand in the way of indus- 
trial application of atomic energy? 
With an effort of that magnitude in 
progress, it becomes especially relevant 
to consider some of the industrial 
consequences in the event the program 
of research and development should be 
rewarded with a measure of success. 


INDUSTRIAL EFFECTS OF 
ATOMIC POWER 


If cheaper electric power can be 
achieved through the use of atomic 
energy, several industries might well 
be stimulated. Examples are: reduc- 
tion of magnesium and aluminum, re- 
fining of copper, production of ce- 
ment, chlorine and caustic soda, elec- 
tric furnace operations like the pro- 
duction of graphite, carborundum, cal- 
cium carbide, phosphoric acid, ferro- 
alloys and electric steel. All these 
operations are characterized by a high 


figure of kilowatt hours per week 
per worker and a relatively low figure 
of wages per kilowatt hour used. J 

To put it another way, power costs 
in these industries represent a sub- 
stantial percentage of total cost—as 
contrasted with a relatively minor per- 
centage in most industries—so that 
any appreciable reduction in power 
costs will materially reduce cost of 
product. The resultant application or 
use is bound to be stimulated. 

Thus, in these industries we have a 
range of kilowatt hours per week per 
worker running from a low 2,200 for 
cement and electric steel to a high of 
8,900 in the case of ferro-alloys, and 
9,200 in the case of phosphoric acid. 
In these same industries we have a 
range of workers’ wages per kilowatt 
hours used from a high of 3 cents 
per kilowatt hour, in the case of ce- 
ment, to a low of 0.7 mills, in the case 
of ferro-alloys and phosphoric acid. 
Contrast that with figures of approx- 
imately 50 kilowatt hours per week 
per worker and $1.10 of wages per 
kilowatt hour used for such indus- 
tries as electrical machinery, machine 
shop operations, and furniture manu- 
facture. 

The industries then that could bene- 
fit most from any appreciable reduc- 
tions in the cost of electric energy 
are these which involve operations 
with high electrical energy consump- 
tion per worker employed. The dis- 
placement of other forms of energy by 
atomic energy in such industries will 
be indirect—atomic fuel will displace 
coal, or gas, or oil in new plants, 
or in rebuilt old plants; or white coal 
in hydro plants that might otherwise 
be built. 

Some new electric processes might 
also be developed if atomic power is 
cheap enough: electric melting of gen- 
eral purpose glass, for example; or 
direct reduction of iron by electric 
processes; certain kiln operations 
might be electrified. 


Whether or not atomic power will 
stimulate these existing processes or 
encourage the development of such 
new ones will depend on cost. Now 
what are the major economic factors 
in a nuclear reactor as an electric 
power producer? You will recall that 
in a nuclear reactor we burn uranium 
or plutonium with neutrons, and I 


2In a speech at Detroit on May 23, 1950, Mr. 
Hafstad said that construction of this materials 
testing reactor had begun. 

8 Hafstad reported this reactor in ‘the advanced 
stages of engineering design.” 

* According to Mr. Hafstad, construction of this 
reactor is now under way. 

5 This project has been abandoned in favor of 
a second ship propulsion reactor, the short-term, 
basically military project being substituted for the 
long-term purely civilian project. 


am going to assume that “breeding” 
has been successfully developed. When 
that has been accomplished, one pound 
of ordinary uranium will be able to 
do the work of 1,500 tons of 13,000 
BTu per pound coal. Under these 
conditions, the direct fuel cost will 
approach the cost of white coal—al- 
most zero. 

If the cost of generating power were 
dependent only on the price of fuel, 
here would be a power Utopia, indeed. 
But the processing of the fuel will 
involve elaborate and therefore rel- 
atively expensive chemical operations. 
Thus, the capital costs of the chem- 
ical plant, the nuclear reactor, and the 
steam and electrical portions of the 
complete atomic power plant are bound 
to be the dominant portions of the 
cost of electrical energy at the point 
of generation. 

Let us take a look at the cost of 
power at the switchboard of a coal- 
fired modern steam electric plant. 
Again I shall have to risk possible mis- 
interpretation, and simplify. 

If you start out with a modern 
steam plant burning pulverized coal, 
the range in capital costs is perhaps 
$150 to $200 per kilowatt. The range 
in fuel costs lies, say, between 10 cents 
and 40 cents per million Btu. The prac- 
tical range in intensity of use prob- 
ably lies between 50 per cent and 
68.5 per cent plant factor (500 hours’ 
use of capacity per month). Under 
these conditions, and using a value 
for cost of money of 6 per cent, and 
allowing for depreciation and local 
and federal taxes, the range in total 
costs of energy at the switchboard is 
between 5.5 and 12.0 mills—a range 
of 2.2 to 1. 

For the nuclear plant, using the 
range of capital costs discussed at 
the beginning of this paper—$140 to 
$1,000 per kilowatt—the range in fixed 
costs of plant, using the same cost 
of money, but a higher depreciation 
rate, because of the more rapid obso- 
lescence always present in a new tech- 
nology, and the same taxes, would be 
between 3.9 and 38 mills—a range of 
almost 10 to 1. This wide range of 
estimates can’t be narrowed until the 
present reactor program develops the 
data we must have for more informed 
engineering estimates. The total cost 
of electric energy at the switchboard 
will have to include some operating 
and maintenance costs and some value 
for cost of fuel. At best, it may be 
substantially zero. But the actual 
costs of fuel can likewise not be es- 
timated with any accuracy until the 
breeding phase of the present reactor 
program is more fully developed. 
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These two unknown factors consti- 
tute the principal barrier to any sound 
engineering appraisal of the econom- 
ics of nuclear fuel utilization: lack 
of engineering knowledge on many 
phases of reactor design, construction, 
and operation—which makes it im- 
possible to estimate the capital costs 
of a reactor plant—and lack of knowl- 
edge on the practicability of breed- 
ing—which makes it impossible to es- 
timate the fuel costs. 


ATOMIC POWER AND 
THE COAL INDUSTRY 


What course ought the coal industry 
to follow in this situation? As an 
outsider, I would not be so bold as 
to attempt an answer to that question, 
but perhaps I can offer an analysis of 
the problem without appearing rash. 

One way of looking at it is this: If 
nuclear power has such an array of 
formidable technical hurdles to take, 
and if costs are so uncertain, why 
worry, why not forget about the en- 
tire atomic business—at least for some 
time to come? I don’t believe, however, 
that any responsible person in the coal 
industry will forget about atomic ener- 
gy, if for no other reason than that 
the search for peacetime application 
is being pressed so aggressively and 
will continue to be pressed. 

We have here a Pandora’s box. I am 
sure you recall the Promethean fable 
in which Pandora, the first woman 
made by the gods, having opened the 
box containing all the human ills then 
known, couldn’t close it before. this 
multitude of plagues escaped. But 
there remained one thing at the bottom 
of the box, and that was Hope. So 
also with nuclear energy. When the 
energy of the nucleus was released, it, 
too, brought with it a host of plagues 
—certainly no cities in the world were 
ever more plagued than were Hiro- 
shima and Nagasaki. But it, too, left 
behind it Hope—in fact, a number of 
hopes—and, among these, the hope of 
a more universally available, more 
easily portable, and more economical 
energy for the use of man. The search 
for it is bound to go on. 

Then, is the reverse course the right 
one? If the coal industry has to seri- 
ously consider the possibility of atomic 
energy, how is it to handle the prob- 
lems of expansion, acquisition of new 
reserves, building of new organiza- 
tions? Should it consider giving up 
and preparing for the inevitable? Can 
that be the right course? 

Perhaps the course which the elec- 
tric power industry has followed will 
be illuminating. Beginning in 1947 the 
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industry started on a five-year, nine 
billion-dollar expansion program of its 
facilities—a program unprecedented in 
its history, or, for that matter, in the 
history of any other industry in this 
country. In the three-year period 
1949-51 alone, some 18,125,000 kw. of 
new generating capacity will be com- 
pleted, and 15,045,000 of that—83 per 
cent—is fuel-burning capacity, most of 
that coal. In working out that pro- 
gram, larger units, higher pressures, 
higher temperatures, and new records 
for efficiency will be established. The 
possibility that nuclear reactors will 
become practical and economical de- 
vices has been considered; but it has 
had no retarding effect on expansion 
plans based on the most modern tech- 
nology possible today. 

There appears to be every reason 
for belief that some day nuclear fuel 
will be burned in industry. But how 
long will it take before that actually 
comes about? -Here we need to dis- 
tinguish clearly between different pos- 
sible uses. There may be, on the one 
hand, some limited or special applica- 
tion, such as propulsion of naval ves- 
sels, or utilization in areas remote 
from an economical supply of coal or 
oil. Or there may be broad applica- 
tions in industry, with nuclear fuel 
as a direct competitor of present stand- 
ard fuels—particularly oil and coal. 
But even on this qualified basis, the 
answer to this question is obviously 
tied up with the reactor development 
program under way. Let’s see what 
some of those closely associated with 
the effort say. 


In 1948 the AEC’s General Advisory 
Committee, which includes such figures 
as Conant, Oppenheimer, Fermi, and 
Rabi, had this to say: 

“If unfavorable assumptions are 
made about the cost of uranium and 
the technical practicability of breed- 
ing, the result is that atomic power 
would not compete with coal power in 
the United States except in regions 
where the cost of transportation of the 
fuel from the mine is the determining 
factor, or under other special condi- 
tions where the small bulk and weight 
of the uranium fuel are particularly 
valuable. 

“On the other hand, if favorable as- 


6 Bulletin V (March, 1949), 82, 94. 


sumptions are made about the cost 
of uranium and the technical prac- 
ticability of breeding, the ultimate ca- 
pacity may become comparable to and 
even larger than the present coal in- 
dustry and will operate at a lower 
cost, at least as far as fuel expendi- 
ture is concerned. At the present time, 
sufficient knowledge does not exist to 
make a definite choice between these 
two alternative possibilities. It should 
be pointed out that, in either case, 
the cost of a nuclear-fuel power plant 
will be substantially greater than that 
of a coal-burning plant of similar 
capacity.” 

Then the Committee volunteered the 
following timetable: 

“Even on the assumption of a most 
favorable and rapid technical develop- 
ment along these lines, a word of cau- 
tion is needed as to the time scale. 
We do not see how it would be possible 
under the most favorable cir¢um- 
stances to have any considerable por- 
tion of the present power supply of 
the world replaced by nuclear fuel 
before the expiration of 20 years.” 

Some months later this projection 
was further amplified by Dr. Robert 
F. Bacher, then a member of the 
U.S. Atomic Energy Commission, in a 
speech before the American Academy 
of Arts and Sciences: 

“The present reactor development 
program should tell us whether it is 
technically feasible in a small-scale 
plant to produce electrical energy from 
a nuclear reactor. If the results are 
favorable, it will then be possible to 
design a larger scale reactor for the 
development of electrical energy, and 
in the course of this development it 
should become clear whether this pos- 
sibility is economically feasible. With- 
in eight.to ten years such a unit should 
be in operation. But for nuclear ener- 
gy to have any significant impact 
upon the country as a source of elec- 
trical energy would take much longer, 
even granting economic feasibility. 

“In view of the meagerness of defi- 
nite information about the long-range 
future of nuclear reactors, I suppose 
that each of us is eligible to some 
opinion. My own feeling is that the 
possibilities for benefit to man from 
this development of atomic energy are 
very great.’’6 

And in July 1949, appearing before 
the Congressionat Joint Committee, Dr. 
Enrico Fermi, who played such an im- 
portant role in the wartime develop- 
ment of the atomic bomb, replied to a 
question as to whether atomic energy 
was around the corner: 

“The thing is not around the corner. 

(Continued on page 320) 
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HIGHLIGHTS OF 1950 IN 
U. S. ATOMIC ENERGY PROGRAMS 


On July 31 the Atomic Energy Commission submitted its Eighth 
Semiannual Report to Congress. The chief subject of the report 
was the control of radiation hazards; the sections tréating this 
topic will be summarized in our next issue. Part Il of the report, 
covering the major developments in the U.S. atomic energy pro- 
grams, is given, in slightly condensed form, below. 


production operations in the na- 

tional atomic energy program pro- 
ceeded at the highest rate in the his- 
tory of the project. At the same time, 
the current program was recast to 
implement the President’s directive of 
January 31,1 and decisions were made 
and plans formed for constructing the 
new facilities necessary to implement 
that directive fully. 


Fo January through June 1950, 


PRODUCTION OF 
FISSIONABLE MATERIALS 


The production of uranium 235 and 
plutonium from January through June 
was at a new record rate, exceeding 
that of 1949.2 Back of this growth in 
output was a general speed-up in pro- 
curement of uranium ores, process- 
ing of feed materials for the Oak 
Ridge and Hanford plants, and op- 
eration of the plants themselves. This 
was brought about without a compa- 
rable increase in operations cost, and 
the industry in the past six months 
produced uranium 235 and plutonium 
at the lowest unit costs yet attained. 

Increasing the uranium supply.—Pro- 
eurement of uranium ores from for- 
eign sources continued at a satisfac- 
tory rate, and progress was made 
toward arranging for increased future 
supplies. 

Domestic production of uranium con- 
tinued to increase,22 and plans were 
made for further expansion of opera- 
tions on the Colorado Plateau. In addi- 
tion, exploration and prospecting during 
the past two years cffer promise of new 
production in western United States 
outside the Colorado Plateau area. 

In January of this year, the Uravan, 
Colorado, plant of the United States 
Vanadium Corporation was placed in 
operation after being idle since 1945. 


This is the largest plant on the Colo- 
rado Plateau and in the past was op- 
erated solely for the production of 
vanadium. Extensive plant revisions 
and additions were made to provide for 
efficient recovery of uranium. 

The Climax Molybdenum Company 
announced that it will construct a proc- 
essing plant at Grand Junction, Colo- 
rado, through the Climax Uranium 
Company, and will undertake exten- 
sive development and mining opera- 
tions. 

On March 15, 1950, the AEC opened 
an ore-buying depot at Marysvale, 
Utah, to provide a market for develop- 
ment ores being produced from some 
uranium deposits discovered last year 
in that area. The surface ores con- 
tained only secondary uranium min- 
erals; but primary minerals are being 
encountered in some of the deeper mine 
workings, and there is a_ possibility 
of developing pitchblende ore at depth. 

The deposit of primary uranium ores 
in the Sunshine Mine, Coeur d’Alene 
District, Idaho, discovered in 1949 by 
an AEC geologist and geologists of the 
Sunshine Mining Company and the 
Bunker Hill and Sullivan Mining and 
Refining Company, is being further ex- 
plored. 

Eighth Semiannual Report of the Atomic Ener- 


gy Commission, July 1950 (Washington: Gov- 
ernment Printing Office, 1950). Pp. 230. 

1 This is the directive “to continue work on 
all forms of atomic weapons, including the so- 
called super-bomb.” See Bulletin, VI (March, 
1950), 66. 

2 At the press conference on July 28, at which the 
report was discussed, a question was asked whether 
this statement indicated “that none of that 
diminution of plutonium output that Dr. Bacher 
warned about has yet started.” The question 
referred to Bacher’s statement (printed in his 
artitle on ““The Hydrogen Bomb” in the May, 
1950, Bulletin) that hydrogen bomb requirements 
would result in a sacrifice in plutonium output. 
Mr. Shugg answered for the Commission that 
“both U-235 and plutonium are proceeding at 
a rate exceeding that of 1949." 

28 Senator McMahon told a news conference on 
August 10 that this country is now producing more 
uranium than it buys from Canada. 

3 Published by the Government Printing Office, 
January, 1950. Condensed in Bulletin, VI (May, 
1950), 153-60. 








The Jones & Laughlin Ore Company 
is planning to prospect the pitch- 
blende deposit it discovered late in 1949 
on the upper peninsula of Michigan. 
Detailed sampling and drilling, as well 
as a general survey, will be under- 
taken. 

The Canadian Government recently 
announced a special price arrangement 
for low-grade, high-cost ores. It is 
expected that this will stimulate in- 
creased prospecting and development, 
particularly in the Lake Athabaska Re- 
gion where a number of promising ura- 
nium deposits were discovered during 
the past two seasons. 


WEAPONS PRODUCTION 
AND DEVELOPMENT 


Atomic weapons and fissionable ma- 
terial were produced at the rate au- 
thorized by the President for calendar 
year 1950. 

The President approved the plan for 
carrying out his January 31 directive 
“.. to continue ... work on all forms 
of weapons including the so-called hy- 
drogen or super-bomb.” 

Building of permanent structures for 
laboratory development work proceeded 
on schedule. Planning and construction 
was carried on for weapons tests at 
the Eniwetok Proving Ground. Studies 
on the feasibility of radiological sub- 
stances as a method of warfare were 
continued. 


NUCLEAR REACTOR 
DEVELOPMENT 


During the past half year reactor 
development proceeded at a growing 
pace in the general pattern outlined in 
the Seventh Semiannual Report.? There 
were, however, changes in direction 
and emphasis to adapt this experi- 
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mental phase of the national atomic 
energy program to changing circum- 
stances and needs. 

Progress on experimental reactors. 
At the Reactor Testing Station in 
Idaho, construction has started on the 
building to house the experimental 
breeder reactor (EBR), the first major 
reactor in the high neutron energy 
range; the core is being fabricated at 
the Argonne National Laboratory. Com- 
pletion is scheduled for 1951, with a 
total cost, exclusive of research and 
development, of approximately 3.3 mil- 
lion dollars. This reactor is designed 
to test the possibility of creating 
fissionable material faster than the re- 
actor consumes it, the process known 
as “breeding.” 

The Fluor Corporation of Los An- 
geles was selected as contractor for 
construction of the materials testing 
reactor (MTR) at the Reactor Test- 
ing Station. The core is being con- 
structed by the Oak Ridge National 
Laboratory, in consultation with Ar- 
gonne National Laboratory. Operat- 
ing in the thermal, or slow, neutron 
energy range, this reactor will give 
research workers a much-needed tool— 
a reactor in which to test materials 
under a neutron bombardment more in- 
tense than is produced in any other 
known reactor. The estimated cost for 
this reactor, not including research and 
development, is about eighteen million 
dollars, of which the cost-plus-fixed-fee 
construction contract with Fluor cov- 
ers about ten million. The balance 
of the work will be done under a num- 
ber of fixed-price contracts let through 
competitive bidding. 

The Submarine Thermal Reactor 
(STR), the first designed for power and 
for military use, is planned for con- 
struction as a land-based prototype at 
the Reactor Testing Station. The Rust 
Engineering Company, of Pittsburgh, 
was selected as subcontractor for the 
Westinghouse Electric Corporation to 
perform the architect-engineering work, 
and Westinghouse, working with Ar- 
gonne National Laboratory, will build 
the reactor core. The estimated total 
cost of the installation is about twenty- 
six million dollars. 

Processing facilities—A processing 
plant for recovering nuclear fuel from 
used reactor fuel elements is to be 
built at the Idaho Reactor Testing Sta- 
tion. The Foster Wheeler Corporation, 
of New York City, was selected to 
design the plant building and to assist 
the Oak Ridge National Laboratory in 
process design. Design will be sub- 
stantially completed in the second 
half of 1950; the estimated cost is 
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approximately sixteen million dollars, 
not including architect-engineering and 
major site development. 

Two evaporation plants, the first 
of their kind for concentrating liquid 
radioactive wastes, were put in opera- 
tion et the Knolls Atomic Power Lab- 
oratory and the Oak Ridge National 
Laboratory. Besides reducing the vol- 
ume of wastes at each location, these 
plants provide operating data for fu- 
ture design. 

The revision of the Knolls Labora- 
tory program.—In February 1950, the 
General Electric Company submitted a 
feasibility report on the intermediate 
power-breeder reactor (IP-BR) and 
Yrequested authorization to proceed with 
construction. After consideration of 
the report, the Commission on March 20 
deferred construction. Subsequently the 
AEC and the General Electric Com- 
pany worked out a reorientation of 
the research and development program 
at Knolls Atomic Power Laboratory. 
The Commission approved the pro- 
posal, and General Electric was in- 
structed to give first priority to a 
program of assistance to Hanford; 
second priority to the submarine inter- 
mediate reactor (SIR) in which fis- 
sion of fuel atoms would be caused 
by neutrons in the intermediate ener- 
gy range; third priority to comple- 
tion of power-breeder reactor research 
useful to the SIR and an orderly close- 
out of the IP-BR project; and fourth 
priority to general programmatic de- 
velopment in the reactor field. De- 
velopment of the West Milton reactor 
site, already under way at the time 
of the deferment, is being completed. 

With deferment of the intermediate 
power-breeder’ reactor, research and 
development by the Knoils Atomic Pow- 
er Laboratory on the submarine in- 
termediate reactor (SIR) was _ in- 
creased substantially. It will utilize 
the greater part of investigations pre- 
viously made for the IP-BR. Present 
plans contemplate construction of a 
land-based SIR prototype at West Mil- 
ton, near Schenectady, New York. 


Homogeneous Reactor Program.— 
The Commission approved a project of 
the Oak Ridge National Laboratory 
for research and development of a low- 
power homogeneous reactor. As de- 
scribed in the Seventh Semiannual 
Report, a homogeneous reactor will 
have the fuel and moderator in a 
homogeneous mixture. Tentative ap- 
proval was given for assembling the 
reactor, subject to (a) review by the 
Reactor Safeguard Committee of a 
hazards study, (b) review of costs 
after a site is chosen, and (c) ap- 





proval of a final feasibility study. A 
limit on cost has been approved for 
the assembly. 

Nuclear Power for Aircraft—Early 
in the year, a Technical Advisory 
Board to the Oak Ridge National Lab- 
oratory, composed of more than a 
score of aeronautic and nuclear scien- 
tists with Dr. Wheeler Loomis, Uni- 
versity of Illinois physicist, as chair- 
man, was formed as a working group 
to accelerate the development of nu- 
clear power for aircraft.4 Planning 
meetings were held in March and in 
May. Assembling again in June and 
July at Oak Ridge, the members are 
functioning both as a board and as 
individuals working with scientists and 
engineers at the Oak Ridge National 
Laboratory and the NEPA Project at 
Oak Ridge. 

Research reactors.—During January 
1950, the AEC approved continued in- 
vestigations by North American Avia- 
tion, Inc., looking toward an improved 
low-power research reactor which would 
cost about one million dollars to build. 
It is expected that approximately 
$400,000 will be spent on these in- 
vestigations over the next year and 
a half to two years. This program 
will include a “mock-up” of the re- 
actor core and preparation of final 
construction drawings. It is hoped 
that eventually reactors of this type 
can be used at university research 
centers. 

The AEC is cooperating with the 
Consolidated University of North Caro- 
lina in connection with the desire ex- 
pressed by that institution to build a 
low-power reactor at no cost to the 
government. Arrangements are being 
made through the Oak Ridge Opera- 
tions Office to grant cleared personnel 
from the University access to informa- 
tion so that a formal proposal may 
be drawn up and submitted to the AEC. 

The Argonne National Laboratory’s 
heavy-water-moderated reactor (CP-3), 
used for research purposes for sev- 
eral years, was shut down in Jan- 
uary for inspection of its uranium 

* Questions on nuclear power for aircraft were 
asked at the press conference on July 28: 

“Question: You speak of accelerating develop- 
ment. That sounds like you are a little further 


along in your conclusions about the feasibility 
than vou were the last time. 

“Mr. Trapnell: Well, it has been a year since 
there was comment on it before, and I think 
that that is a good conclusion. 


“Question: That was a gloomy comment last 
time. 

“Mr. Trapnell: Yes. 

“Question: Should that be interpreted as mean- 


ing that prospects look better than they looked 
a year ago? 

“Mr. Trapnell: I think if you look at the two 
statements, as to what was said in,our last re- 
port and this one, it is quite obvious that prog- 
ress is being made. You note that this paragraph 
still speaks in terms of plans and meetings and 
conferences and consultations.” 
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fuel rods. These are now being re- 
placed with new fuel elements. The 
unit is expected to be back in oper- 
ation soon. 

In March 1950, Argonne National 
Laboratory began to develop a de- 
sign for a new research reactor, CP-5. 
The preliminary schedule calls for tech- 
nical feasibility and hazards reports 
to be submitted for Commission consid- 
eration in the near future. 


Oak Ridge School of Reactor Tech- 
nology.—To provide a means of train- 
ing more men in reactor technology, 
this school was opened at the Oak 
Ridge National Laboratory on March 1, 
1950, with nineteen men from AEC 
contractor companies and government 
agencies enrolled for an interim one- 
year course. A new group of fifty 
will start a regular one-year term on 
September 1; this group will include 
about equal numbers of recent col- 
lege graduates and experienced en- 
gineers from government and indus- 
try. 


CONSTRUCTION OF 
NEW FACILITIES 


Major new facilities being construct- 
ed are listed below under the Opera- 
tions Offices that administer the con- 
struction contracts. 


Oak Ridge.—Construction of the K-29 
and K-31 additions to the gaseous 
diffusion plant proceeded on sched- 
ule despite adverse weather condi- 
tions, the steel strike, and other labor 
disputes. Conversion to natural gas 
as a fuel for the power plant at Oak 
Ridge has been accomplished. 


Chicago.—During the past six months 
the sixty-one-million-dollar construction 
program at Argonne National Labora- 
tory was about two-thirds completed. 
The physics and metallurgy hot labora- 
tory was finished and the experimental 
waste disposal building was nearly 
completed; both were occupied. 

A contract in the amount of $2,578,- 
650 was awarded in June to the Sollitt 
Construction Company of Chicago for 
construction of the Argonne Cancer 
Hospital at the University of Chi- 
cago. 


Hanford.—Construction is under way 
at Hanford on new production facil- 
ities. Additional waterworks facilities 
are under construction at Hanford, and 
remodeling of a permanent biochemis- 
try laboratory was almost completed. 


Sante Fe.—Construction to trans- 
form the Los Alamos Scientific Labo- 
ratory’s temporary, wartime plant into 














REACTOR COMPLEX — Artist’s conception of the complex of buildings housing 
the Brookhaven reactor and its supporting elements. (Note: the building in the 
foreground houses a cyclotron and a Van de Graaff generator and is not part 


of the reactor complex). 


a permanent research establishment ad- 
vanced. during the past six months. 
Nineteen construction projects were 
placed under contract through com- 
petitive bidding, including a major re- 
search laboratory. Construction of 
AEC facilities operated by the Sandia 
Corporation of Albuquerque, New Mex- 
ico, reached a peak during the past 
six months and was largely completed 
by.the end of June 1950. Total plant 
and installed equipment at Sandia 
when completed will amount to about 
32.5 million dollars. 

Construction of semipermanent fa- 
cilities and rehabilitation of the Eni- 
wetok Proving Ground have progressed 
satisfactorily. 


New York.—Construction went for- 
ward on new facilities for feed ma- 


terials work, including a new plant 
for preparation of green salt (ura- 
nium tetra-fluoride, UF,), a new ura- 
nium metal plant, and a plant for 
converting brown oxide to uranium 
hexafluoride (UF,,). When completed, 
these facilities are expected to in- 
crease production and further reduce 
costs. 

Other construction.—At Brookhaven, 
the first unit of a new biology labora- 
tory has been completed, and part of 
the staff has moved out of temporary 
wooden buildings. After some difficulties 
the research reactor” was brought near 
readiness for operation, and Brookha- 
ven’s major particle accelerator, the 
Cosmotron, advanced on schedule. 


*See page 314 of this issue 
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The AEC is supporting the design 
and construction of a synchrotron at 
the California Institute of Technology 
which will accelerate electrons to an 
energy of one billion electron volts. An 
improved linear accelerator to be used 
for a classified research program is be- 
ing designed and constructed for the 
Commission jointly by the University 
of California Radiation Laboratory and 
the California Research and Develop- 
ment Company. 


DEVELOPMENTS IN RESEARCH 

Research contracts.—At the end of 
the fiscal year 1950, basic research con- 
tracts in physical sciences supported 
directly by the Commission totaled 10.1 
million dollars. Those supported with 
Commission funds through the joint 
program of the AEC with the Office of 
Naval Research totaled about 9.4 mil- 
lion dollars. Basic research contracts in 
biology and medicine totaled approxi- 
mately 7.8 million dollars under direct 
AEC support and 2.9 million dollars 
under joint AEC-ONR support. Nearly 
all of the basic research contracts in- 
cluded above are with universities. 

There has been a substantial reduc- 
tion in the joint program; as the Office 
of Naval Research reduces still further 
its activities in this type of research, 
the Commission will assume full sup- 
port of a number of projects now under 
the joint program. 


Particle accelerator research—Re- 
search with the 184-inch cyclotron at 
the University of California Radiation 
Laboratory supported the theory that 
a neutral meson exists in addition to 
previously identified positive and nega- 
tive mesons. During the past six months 
two new elements have been identified. 
The first, element number 97, was 
named berkelium in honor of the city 
in which the Radiation Laboratory is 
located. It was prepared by bombarding 
americium (element 95) with 35-Mev 
helium ions in the 60-inch cyclotron. 
The second, element number 98, named 
californium, was prepared by a similar 
bombardment of curium (element 96). 
Both new eiements are radioactive. 

At Los Alamos Scientific Laboratory, 
bombardment of tritium gas with high- 
velocity tritons (nuclei of H 3) pro- 
duced evidence that under certain con- 
ditions two neutrons may adhere to- 
gether very briefly and give the effect 
of a double neutron. Further work will 
be needed to confirm the existence of 
these so-called dineutrons and, if they 
exist, to explore their properties. 
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Cancer Research Hospital at Oak 
Ridge.—The hospital under the Medical 
Division of the Oak Ridge Institute of 
Nuclear Studies, which opened May 
1950, will study the treatment of malig- 
nant diseases with radioactive mate- 
rials. 

The new hospital will not immediate- 
ly make possible any new treatment for 
people but is studying the potentials of 
new treatments on laboratory animals. 
Its location at Oak Ridge will enable it 
to use short-lived radioactive elements 
which cannot be shipped long distances. 

The hospital, with only thirty beds, 
is a research hospital and does not have 
all facilities for diagnosis, surgery, and 
X-ray therapy available in many fine 
medical centers throughout the country. 
Hence, only a few selected cases can be 
studied at a time. Studies planned in- 
clude: (a) the possibility of using ra- 
dioactive gallium in treating, first, ex- 
perimental cancer in animals, and later 
human cancer; (b) the unique proper- 
ties of radioactive ruthenium in treat- 
ing surface cancers; (c) the possibility 
of using radioactive manganese in 
treating cancer of the thyrdid; (d) the 
mechanism of action of antimony com- 
pounds in cancer by using radiotracer 
techniques; (e) development (in con- 
junction with the Post-Graduate School 
of Medicine, University of Texas, and 
the M.D. Anderson Hospital, Houston, 
Texas) of gamma ray therapy using a 
powerful radioactive cobalt source for 
cancer research. 

Patients will be accepted at the Medi- 
eal Division Hospital only when re- 
ferred there by the southern medical 
schools .which cooperate in this pro- 
gram. Arrangements have been com- 
pleted for accepting senior residents of 
southern medical schools for three- 
month periods of training. 


Atemic Botnb Casualty Commission. 
The Atomic Bomb Casualty Commis- 
sion of the National Research Council, 
with the support of the AEC, continued 
its studies of bomb survivors in Hiro- 
shima and Nagasaki. To date, informa- 
tion has been collected on more than 
150,000 persons in the bombed areas. 
The data include periodic physical ex- 
aminations, blood studies, growth rec- 
ords, observations of pregnancy and 
child birth, and studies of special in- 
juries such as eye cataracts. 

Following the discovery that radia- 
tion similar to that released in an atom- 
ic bomb burst had caused cataract for- 
mation in the eyes of several research 
workers in this country, an ophthalmic 
survey was started in Hiroshima in 
1949. So far, a limited survey has re- 
vealed about 40 certain cases of radia- 





tion cataract and an additional 40 sus- 
pected cases. A full-scale ophthalmolog- 
ical study is now under way at Hiro- 
shima, and a similar survey of surviv- 
ors at Nagasaki is also planned. Full 
understanding of this effect on the eyes 
will require a long-range study, as will 
any possible genetic changes and effects 
on growth. 

The AEC plans to continue support 
of the Atomic Bomb Casualty Commis- 
sion; and a tentative budget allowance 
for fiscal 1951 has been approved to 
cover construction of facilities and 
operations. 


THE FELLOWSHIP PROGRAM 


The program was reorganized follow- 
ing the decision of the National Re- 
search Council to withdraw partially 
from the program,® as indicated in the 
Seventh Semiannual Report (page 
148). Under the provisions in Section 
102 of the 1950 Independent Offices Ap- 
propriation Act requiring FBI investi- 
gation and subsequent determination by 
the Commission of the loyalty of all 
fellows, the National Research Council, 
which previously administered the en- 
tire fellowship program, now partici- 
pates as follows: 


Predoctoral fellowships.——The Coun- 
cil administers renewals of fellowships 
previously awarded, whether for secret 
or nonsecret work. 


Postdoctoral fellowships.—The Coun- 
cil administers fellowships on a reduced 
basis for work that requires access to 
restricted data. 

The major effect of the National Re- 
search Council’s decision was to elimi- 
nate from its program all new predoc- 
toral fellowships and those postdoctoral 
fellowships that do not require access 
to restricted data. 


The Commission has supplemented 
the fellowship program under the Na- 
tional Research Council through a re- 
gional predoctoral fellowship program 
in both the biological and physical sci- 
ences. This program is administered 
for the Commission under contracts by 
four regional offices as follows: Asso- 
ciated Universities, Inc. (Northeastern 
region); Midwestern AEC Fellowship 
Board under the University of Chicago; 
Oak Ridge Institute of Nuclear Studies, 
Inc. (Southeastern region); and the 
Western AEC Fellowship Board under 
the University of California. 


While the fellowship program has 
been reorganized for administrative 


®See “The Curtailment of the AEC Fellow- 
ship Program.’ Bulletin, VI (February, 1950), 
34, 62-63. 
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purposes, the National Research Coun- 
cil continues to review the academic 
qualifications of all applicants, thus as- 
suring uniformly high academic stand- 
ards throughout the program. 

A total of 160 new fellowships were 
awarded, subject to FBI investigation 
and Commission loyalty determination, 
as compared with a total of 238 fellow- 
ships awarded during the correspond- 
ing period of 1949 (See Table 1). 


PRIVATE ENTERPRISE 
AND SELF-GOVERNMENT 
IN COMMUNITIES 


In line with its broad objective of 
divesting itself of responsibility for 
detailed operation of the communities 
to the fullest extent feasible, the 
Commission has considered ways of en- 
couraging private financing of real es- 
tate development at Oak Ridge, Tenn- 
essee, and Richland, Washington. 


During the past six months, a study 
was made for the Commission by the 
Frederick M. Babcock Company of 
Washington, D.C., on the feasibility of 
obtaining rental housing through pri- 
vate capital investment. This study re- 
vealed that a major deterrent is the low 
level of rent which exists in govern- 
ment-owned and -operated housing at 
Oak Ridge and Richland, despite the 
average combined rent and utility in- 
creases of approximately 18 per cent at 
Oak Ridge and 16 per cent at Richland, 
made in 1949. Further study is being 
made of the rent levels. 


A special panel of authorities on 
real estate and municipal management 
is being constituted to advise and 
guide the Commission on community op- 
eration. The Commission hopes to find 
a way, if possible, to dispose of the 
property in the towns to private owner- 
ship and to place the communities on 
a self-governing basis. 

The Commission’s experience dem- 
onstrates that there are formidable 
problems to be solved before the towns 
can be transformed into normal Amer- 
ican communities. For the government 
to attempt to withdraw from commu- 
nity operation hastily might jeopardize 
the whole atomic energy program by 
producing chaotic communities during 
the period of transformation. The 
panel on community operations is ex- 
pected to give detailed advice and rec- 
ommendations, with due regard to the 
special security requirements, as to how 
far and by what steps the Commis- 
sion may move toward withdrawal in 
the near future without jeopardy to 
the fundamental job of maintaining 
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production of fissionable materials and 
creation of weapons designs. 

At Los Alamos, the Los Alamos Med- 
ical Center, the .White Rock and Los 
Alamos school systems, and the golf 
course were transferred to administra- 
tive control by residents under con- 
tract arrangements. 

A contract was executed in February 
1950 between the Commission and the 
Los Alamos County Board of Education 
for operation of the schools. The Com- 
mission continues to contribute the 
physical plant and a reduced amount of 
funds, but the Board has “complete 
freedom with respect to application 
of academic policies and procedures 
as prescribed by the State of New 
Mexico.” 


INVENTORY OF FACILITIES 


The AEC completed the inventory 
and cost appraisal of its plant and 
equipment during 1950. Total cost of 
the Commission’s plant and equipment 
and construction work in progress as 
of December 31, 1949, was slightly in 
excess of two billion dollars before 
provision for depreciation. 


PROVISIONS FOR SECURITY 


A special panel, headed by John S. 
Bugas, vice-president for Industrial 
Relations, Ford Motor Company, was 
appointed in December to study the se- 
curity system maintained by the Com- 
mission and its contractors and its 
requirements for top personnel.? 

The panel returned an analytical re- 
port and recommendations. The Com- 
mission staff acted at once upon the 
analysis of deficiencies in the detailed 
organizational and procedural arrange- 
ments to protect physical, personnel, 
documentary, and other phases of se- 
curity, involving all divisions and op- 
erations offices, and to install correc- 
tive measures. The Commission now 
has under review the recommendations 
on general organizational arrange- 
ments. 

™See Bulietin, VI (July, 1950), 220. 


A major development in physical se- 
curity provisions during the past six 
months was the installation at Hanford 
by the Department of the Army of a 
garrison of anti-aircraft troops. The 
purpose is protection of the Hanford 
Works against military assault. 


INFORMATION SERVICES 


In January 1950, a working commit- 
tee of five members from the Ad Hoc 
Committee on Technological Informa- 
tion for Industry was established to 
evaluate the extent to which technolog- 
ical information useful to industry is 
being made available. 

Preliminary conclusion reached by 
the working committee, after consider- 
ing the abstract file maintained by the 
Patent Branch of the AEC, was that 
little technological information that 
would be useful to industry in the field 
of patents is being withheld by the 
AEC. 


CONTROL OF 
ATOMIC ENERGY INFORMATION 


The Commission’s procedures for con- 
trol of atomic energy information must 
continually draw the line between re- 
leasing so much information as to give 
material assistance to interests inim- 
ical to this nation and withholding so 
much that America’s own progress and 
security suffer. 

As stated in the Seventh Semiannual 
Report to the Congress, the announce- 
ment by the President on September 23, 
1949, that an atomic explosion had oc- 
curred in the USSR added to the neces- 
sity of adjustments in declassification 
procedures. Similarly, events of the 
past six months have necessitated con- 
stant evaluation of the Commission’s 
policies and procedures in declassifi- 
cation and in positive information 
control. 

On January 31, 1950, the President 
“directed the Atomic Energy Commis- 
sion to continue its work on all forms 
of atomic weapons, including the so- 
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called hydrogen or super-bomb.” Short- 
ly thereafter, it was announced that 
Dr. Klaus Fuchs, who had been a mem- 
ber of the British mission which helped 
build the first atomic bomb at Los 
Alamos during the war, had been a 
Russian agent from 1943 to 1949. 

Each of these events, adding to the 
many facets and developments of our 
atomic energy program, has contrib- 
uted in some measure to shaping the 
Commission’s policies for the control of 
atomic energy information. Technical 
studies have been under way looking 
toward adjustments of controls on’ in- 
formation held in common by the three 
nations—Canada, the United Kingdom, 
and the United States—which took part 
in the wartime atomic energy develop- 
ment. 


Information relating to thermonu- 
clear weapons.—The current situation 
with regard to thermonuclear weapons 
is quite unlike that which existed with 
regard to fission-type weapons at the 
conclusion of World War II. The ther- 
monuclear project is now under way. 
And, since it is to be assumed that a 
potential enemy is making atomic weap- 
ons, and possibly also undertaking a hy- 
drogen-bomb project, information con- 
cerning the status of progress of this 
nation’s program, or the findings of 
certain research endeavors, would be 
of very great value to him. 

Pending a careful and considered de- 
termination of what could be said 
without jeopardizing the security of 
the program, therefore, the Commis- 
sion in March requested the assistance 
and cooperation of all of its employees, 
contractors, and consultants in seeking 
to avoid for the time being the release 
of technical information which, even 
though of itself unclassified, would ex- 
pand the known technical knowledge 
of thermonuclear weapons or be inter- 
preted by virtue of the project connec- 
tion of the speaker as reflecting the 
Commission’s program with respect to 
such weapons.® 

Since this request was made, the 
Commission, through further discus- 
sions and instructions, has defined more 
specifically for project-connected per- 
sonnel the technical and programmatic 
information on the thermonuclear 
weapons program which is affected by 
security considerations. 


Information control policy. — The 
Commission recognizes that the in- 
formation control problems relating to 
the thermonuclear weapons project are 
only a part of a far broader problem 
in safeguarding restricted information 
in the fields of science and technol- 
ogy. Secrecy, if unwisely applied, can 
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go far beyond its objective of safe- 
guarding vital information—it can 
stifle and smother freedom of research 
and freedom of inquiry in non-restrict- 
ed areas, and from this the nation 
could only suffer a net loss. 

To provide guidance on this problem, 
the Commission late in May formally 
adopted and issued to all present and 
former project personnel the following 
statement of its information control 
policy. 


INFORMATION CONTROL POLICY 


Secrecy in an important element of 
preparation for national defense. It 
is at the same time a strong deterrent 
to the free flow of scientific and tech- 
nical information which is essential to 
progress. This condition is recognized 
by the Atomic Energy Act of 1946, 
which attempts to define a reasonable 
compromise and which puts the re- 
sponsibility for further definition and 
administration upon the Atomic Ener- 
gy Commission. This law gives to the 
Commission an unprecedented responsi- 
bility and authority because it recog- 
nizes fully the dilemma which exists 
in connection with atomic energy in- 
formation. This dilemma is as follows: 

a) On the one hand, rapid progress 
in basic science requires free inter- 
change of information. Modern military 
technology depends upon basic science. 
Therefore, to achieve maximum mili- 
tary strength, there must be free in- 
terchange of information. 

b) On the other hand, American mil- 
itary technology must, in so far as pos- 
sible, surpass that of our potential 
enemies. New weapons developments on 
which millions of dollars and the time 
of thousands of men have been spent 
must not be given away. Yet these de- 
velopments may depend upon discov- 
eries in science. Therefore, there must 
be an area of secrecy in both science 
and technology. 

To further complicate this dilemma, 
there must be taken into account all 
the evil effects of secrecy outside the 
fields of science and technology. In 
particular, it must be remembered that 
the whole American system of dem- 
ocratic government assumes that. the 
people should be kept informed—that 
billions of dollars of the taxpayer’s 
money should not be spent without tell- 
ing him how or why. Yet, the American 
people certainly do not want either 
our war plans or the details of our 
armaments to be published. They know 
that 150 million people cannot keep a 

5 The text of this directive and an editorial on 
it (‘It's Not What's Said, It’s Who Says It’’) 


were printed in the Bulletin, VI (May, 1950), 
130-32. 


secret and that a certain amount of 
secrecy is important, even in a democ- 
racy. 

A clear solution to this dilemma 
would only be possible if it were known 
exactly when the United States might 
have to defend itself in another war. 
If it were to be next year, there should 
be virtually complete secrecy; if it 
were certain that there would be no 
war for thirty years, virtually all 
secrecy should be abandoned. 

In view of the current international 
situation, a middle course is evidently 
necessary—a course which will make 
it possible for the United States to 
defend itself with vigor and success 
if it is attacked within the next few 
years, and yet a course that can be 
followed for many years without seri- 
ously weakening our democracy or our 
science. 

In attempting to make the most ef- 
fective compromise, the Commission, 
in the light of consultations with other 
branches of the government and of its 
own knowledge of the problems in- 
volved and basic policy set by the Atom- 
ic Energy Act, has laid down three 
fundamental principles as guides: 

a) Weapons information, including 
design, production, and_ stockpiles, 
should be kept secret. 

b) Basic science should be free ex- 
cept where it is directly related to 
weapons. 

c) Until international control is at- 
tained, there shall be no information 
exchanged with other nations on the 
use of atomic energy for industrial 
purposes. 

In addition to these three basic 
areas, there is also a twilight zone 
of information that does not fall auto- 
matically into these categories. In at- 
tempting to judge such information, 
the Commission uses a simple criterion; 
it asks the question, “Will the release 
of this information help the United 
States atomic energy program more 
than it will help the atomic energy 
program of a potential enemy?” 

Although this is a simple criterion, 
it is very difficult to apply. In at- 
tempting to apply it, the Commission 
assumes, perhaps rightly, perhaps 
wrongly, that it makes a great deal 
of difference who is giving out infor- 
mation. 


Essentially, there are six categories 
of people who might write or say some- 
thing about atomic energy that would 
help a potential enemy: 

a) Full-time employees of the Atomic 
Energy Commission or its contractors 
with access to classified data. 

b) Scientists who have had access to 
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classified data or still do on a part- 
time basis. 

c) Scientists whose work is supported 
by the Atomic Energy Commission but 
without access to classified data. 

d) Entirely independent research 
workers who have never had access to 
classified work but who may turn up 
ideas of military value. 

e) Writers, lecturers, editors, column- 
nists, or public officials who have had 
some access to classified data. 

f) Similar men who have had no offi- 
cial access but are shrewd enough to 
pick up significant information by in- 
terviews with informed people or even 
by guessing from published materials. 

There are three areas in which these 
people may happen to talk or write: 

1. Detailed technical articles of lim- 
ited scope; 

2. General articles or speeches of 
professional or popular level, discuss- 
ing the work of the Atomic Energy 
Commission or related topics, often in- 
cluding estimates on rate or scale of 
effort or statements of problems and 
probabilities ; 

3. General articles or speeches pri- 
marily concerned with the political, 
moral, or military aspects of the work 
of the Atomic Energy Commission. 
Again, these often contain estimates 
on rate or scale of effort or state- 
ments of problems and probabilities, 
and sometimes stockpile estimates. 

Thus, there are eighteen categories 
of articles and speeches which concern 
the Atomic Energy Commission in one 
way or another. Since there are prac- 
tically no articles even vaguely re- 
lated to atomic energy that do not fall 
into one of these categories, the Com- 
mission must rely upon common sense to 
limit its activities, realizing full well 
that it cannot guarantee that there 
may not be damaging information ap- 
pearing in any one of the eighteen 
categories. 


ARTICLES IN AREA | 


If these are written by authors in 
category (a), the Atomic Energy Com- 
mission declassification system can be 
employed satisfactorily. This applies 
almost equally well to authors in cate- 
gory (b) except that the Commission 
must rely upon the volintary coopera- 
tion of the authors or of the editors of 
technical journals who submit for clear- 
ance those papers about which there 
may be some doubt. This intervention 
by editors is also helpful to the Com- 
mission with articles prepared by the 
third category of authors, although 
in such cases there is an additional aid 


provided by the one man on each proj- 
ect who has been cleared and ap- 
pointed to look out for discoveries 
that might need to be classified. 

The number of authors of technical 
papers in category (d) is small. Here 
the Commission must depend entirely 
upon the good sense of the authors 
and on the cooperation of editors. Ac- 
tually, the Commission is only inter- 
ested in reviewing such articles when 
either the author or the editor has good 
reason to believe that classifiable in- 
formation has been developed and in- 
cluded. 

Authors in categories (e) and (f) 
are not likely to write technical ar- 
ticles. If they do write such articles 
and publish them in journals whose 
editors are not alert, the Commission 
has no formal way of obtaining them 
for review. Actually, as with authors 
in category (d), the Commission is 
interested in reviewing such articles 
only when either the author or the 
editor has good reason to believe that 
classifiable information has been de- 
veloped and included. 


ARTICLES AND SPEECHES 
IN AREAS 2 AND 3 


The Commission believes that the 
nontechnical parts of general articles, 
written by authors who may be con- 
nected with the atomic energy project 
but who are not full-time employees of 
the Commission or its contractors and 
whose present connection with the proj- 
ect is not on a policy level, constitute 
an area where interference would clear- 
ly be unjustified—except (for admin- 
istrative reasons) with the writings 
of full-time project people. The Com- 
mission appreciates fully the evils of 
any limitation on freedom of speech 
and intends to avoid interference in 
this area. 

The Commission believes that public 
discussion of political or moral ques- 
tions arising from development of atom- 
ic or hydrogen bombs is vital to wise 
decisions in a democracy. The Com- 
mission neither has nor desires to have 
any authority to interfere with public 
discussion of such questions. 

The Commission follows the policy 
of disregarding almost entirely the 
speeches and writings of those who have 
had no access to classified information. 
This is done for two reasons: (1) The 
Commission wishes to restrict its ac- 
tivities as much as possible; and 
(2) As a security safeguard the Com- 
mission does not wish to become in- 
volved in the review of articles or 
speeches by outsiders. 


The Commission has consistently re- 
fused to comment on articles and 
speeches by outsiders because in the 
process of comment in detail—of re- 
questing the deletion of specific refer- 
ences—there would be revealed the very 
facts the Commission wished to with- 
hold. By specifying what should be 
taken out of speculative articles and 
talks, classified information would be 
underscored and revealed to the au- 
thors who have had no previous ac- 
cess to classified information and who 
presumably are not cleared to receive 
it. When random guesses happen to 
hit correctly on real secrets, it would 
appear that security is breached. This 
is not necessarily true, however, so 
long as the writer and the reader do 
not know whether the guesser is right 
or not. Security is breached, however, 
if the Commission identifies those guess- 
es which coincide with facts by in- 
sisting on their removal. As long as 
the Commission makes no comment on 
speculations of people who do not have 
access to restricted data, a competitor 
will not have help from an official 
source in his problem of differentiating 
fact from fancy. 

In Areas 2-and 3, the writings and 
speeches of people who have or have 
had access to classified data and are 
discussing topics related to classified 
programs are the most difficult to 
handle. The Commission believes that 
such men share with the Commission 
the responsibility for seeing to it that 
no significant information is revealed, 
and hopes that they will realize that 
they cannot always make a sound judg- 
ment on the significance of what they 
have written, however well acquainted 
they are with certain phases of the 
project. The Commission hopes they 
will realize that even if their informa- 
tion is extensive, it cannot be as ex- 
tensive as the collective knowledge 
available to the Commission. If there 
is any possible doubt, the Commission 
strongly desires that such people would 
submit their articles or speeches for 
review well in advance of publication. 
The Commission will try in every way 
to work with them, realizing the value 
of public discussion. 

The Commission recognizes the dif- 
ficulties confronting the press as well 
as men working on science and tech- 
nology, and welcomes consultation with 
them as groups or individually. With- 
in the area of information free and open 
to the public, the Commission encour- 
ages contact between reporters, writers, 
and broadcasters, and responsible offi- 
cials and scientists and members of the 
Commission. 
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HIS country’s newest chain react- 

ing uranium pile began operating 
in August at the Brookhaven National 
Laboratory on Long Island. Ground 
was broken for the reactor in August 
1947. The pile is air-cooled, graphite 
moderated, and employs ordinary ura- 


nium metal (i.e. not enriched in the 
fissionable isotope U-235). The pile 
will run for some months at a very 


low level while loading with uranium 
continues, but it will eventually pro- 
duce energy at a rate of 30,000 kilo- 
watts per hour. This will make it the 
most intense source of neutrons avail- 
able for research purposes in this coun- 
try. The “bringing in” of the Brook- 
haven reactor brings the number of 
known piles to about one dozen in 
the U.S., Canada, England, France, 
and Norway, not including production 
reactors. 

The reactor was designed and con- 
structed by the H. K. Ferguson Co. 
of Cleveland with the assistance of 
the Brookhaven Reactor staff led by 
Lyle Borst. In the final stage of con- 
struction, the Babcock and Wilcox Co. 
of Barlurton, Ohio, and David Ross- 
heine and Addison G. Bissel of the 
AEC served as engineering consultants. 
Besides the reactor proper and its 
eighty-foot-high house, the completed 
project will include large adjoining 
laboratory buildings, a “hot laboratory” 
for handling intensely radioactive ma- 
terials, and a fan house and 320-foot 
concrete stack for voiding the slightly 
radioactive air used to cool the pile. 
The construction cost of the entire 
complex is about 25 million dollars. 


A RESEARCH REACTOR 


Production of military quantities 
of fissionable materials will not be at- 
tempted, although presumably the very 
high neutron flux of the new pile will 
be exploited in tests of military appli- 
cations in the nuclear field. For ex- 
ample, studies will be of neutron irra- 
diation effects upon materials which 
may be used in production piles. Pri- 
marily, however, the pile was _ built 
to serve the needs of research in phys- 
ics, biology, chemistry, medicine, 
nuclear engineering. To this end, the 
concrete radiation-absorbing faces of 
the cubic structure bristle with tubular 
ports through which samples may be 
inserted for bombardment or colli- 


and 


mated neutron beams withdrawn for 
study (see artist’s drawing on this 
page). For work with short-lived ra- 


dioactive samples, pneumatic tube sys- 
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THE NEW REACTOR AT BROOKHAVEN 


tems, or “department store devices” as 
they are known, will whisk bombarded 
samples to laboratories in adjoining 
buildings before the radioactivity of 
the sample shall have disappeared. 
Tunnels will permit massive samples 
to be trundled under the pile for ex- 
posure. Facilities for the irradiation 
of small animals are provided. These 
experiments may be connected with 
the study of radiation sickness in hu- 
mans or of cellular processes under 
irradiation. The higher neutron fluxes 
produced by the reactor will encourage 
experiments in fundamental ruclear 
science which were less feasible with 
the older research piles. 
The location of the new 
the Northeast metropolitan 
the country will. furnish an 


reactor in 
area of 
intense 
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neutron source to the investigators in 
the universities, industries, and hos- 
pitals of that area for the first time. 
Previously these workers had either 
to make shift with neutron sources 
of lower intensity such as the cyclo- 
tron, or to travel to Oak Ridge or Chi- 
cago. The Brookhaven Laboratory is 
supported by the Atomic Energy Com- 
mission and run by the Associated 
Universities, Inc. The latter corpora- 
tion was formed specifically to operate 
this research laboratory at the former 
site of Camp Upton by nine eastern 
universities (Columbia, Cornell, Har- 
vard, Johns Hopkins, Massachusetts 
Institute of Technology, Pennsylvania, 
Princeton, Rochester, and Yale). As 
with other AEC sponsored reactors, 
access to the pile will be limited to 
those whose duties at the laboratory 
require it and who have been investi- 
gated by the FBI and cleared by the 
AEC for access to secret data. 
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CIVIL DEFENSE NEWS 


NSRB ISSUES 
U.S. CIVIL DEFENSE PLAN 


The long-awaited master plan for 
civil defense prepared by the National 
Security Resources Board was approved 
by President Truman on September 18 
and sent to Congress along with a re- 
quest that enabling legislation be 
passed. The report contains a bill 
to create a new, separate Civil Defense 
Agency. 

The published plan contains no time- 
table or cost estimates. Authority and 
funds to implement it will require 
congressional action, which is not ex- 
pected before next year. 

The President stated that he would 
establish a Civil Defense Administra- 
tion on a temporary basis, using his 
emergency funds, pending permanent 
organization. 

The plan outlines the kind of or- 
ganization needed at the federal, state, 
and local levels, and indicates that 
cooperation between them will involve 
the sharing of costs and responsibil- 
ities. Operation of the program would 
start at the state level, the federal 
civil defense administration acting in 
a coordinating role. Federal regional 
organizations would be set up to main- 
tain close coordination with the state 
agencies. 

The plan aims at providing pre- 
attack precautions and _ post-attack 
help for 140 critical target areas. 
Mutual aid pacts among cities and 
states within the U.S. and across 
the borders of Mexico and Canada, 
and the provision of mobile civil de- 
fense teams are envisaged, as well 
as the establishment of government 
schools for the training of civil de- 
fense experts, similar to those now 
operating in Britain. 

States were urged to evaluate their 
needs between now and the time Con- 
gress considers the plan so that some 
estimate of necessary federal expen- 
diture can be made. 

The present plan will form the work- 
ing basis for civil defense until 1952 
or 1953, when sufficient supplies and 
facilities will be at hand to enable a 
complete and final program to be com- 
piled. 


PAUL J. LARSEN RESIGNS 
AS CIVIL DEFENSE HEAD 


With the completion of the master 
plan, Paul J. Larsen, head of the NSRB 
civil defense office, resigned his post, 
saying that as the plans move into 
the operating stage, someone with a 
broader administrative and organizing 
background is needed. Mr. James J. 
Wadsworth is to serve as acting direc- 
tor of the office. 


DEFENSE DEPARTMENT PLANS 


In mid-August the Defense Depart- 
ment announced a civil defense plan 
of its own, on the assumption that ci- 
vilian efforts will have to be supported 
by the armed services. The Secretary 
of Defense assigned the following re- 
sponsibilities to the various branches 
of his department. 

“1. The Army is to develop plans 
for civilian auxiliaries in anti-aircraft, 
military police, and bomb disposal. 

“2. The Navy is to plan auxiliary 
coastal, river, and harbor patrols. 

“3. The Air Force is to operate the 
civil air patrol, the aircraft observer 
system, and develop a prototype air 
raid warning system. 

“4. The Joint Chiefs of Staff will 
coordinate plans for civil defense exer- 
cises involving more than one of the 
armed services. They will also warn 
defense officials of areas most likely 
to be attacked. 

“5. The Munitions Board will handle 
technical data on protective construc- 
tion of plants with military contracts. 

“6. The Research and Development 
Board will analyze its programs to see 
in what way they are applicable to 
civilian needs.”! 

Senator Lodge of Massachusetts has 


‘introduced a bill to create a $10,000,000 


civil defense agency in the Defense 
Department to coordinate state and 
city aid, rescue methods, and necessary 
equipment. 

A bill authorizing the Defense De- 
partment to establish and conduct ef- 
fective programs of research and de- 


1 From Business Week, August 26, 1950, page 64. 





velopment to protect civil population 
in time of military attack has also 
been introduced. 


MAYORS ASK FEDERAL FUNDS 
FOR CIVIL DEFENSE 


The U. S. Conference of Mayors, 
meeting in Washington on August 16, 
criticized the government’s failure to 
finance a civil defense program: 

“Financing the tremendous cost of 
all-out civilian defense, which, if car- 
ried out in terms of medical supplies, 
shelters, and all kinds of equipment 
will run into billions of dollars—this 
is clearly and completely a federal 
responsibility. 

“The cities will soon learn whether 
or not Washington really means busi- 
ness or is content just to issue a few 
booklets.” 

The federal government’s plan for 
civil defense will be the topic for dis- 
cussion at an emergency meeting of 
the mayors in Washington on October 
5 and 6. 


ARMY RENEWS STUDY OF 
BOMB BLASTS 


Army engineers are resuming a proj- 
ect, abandoned two years ago for lack 
of funds, to test the effects of bombs 
on underground structures, such as 
shelters and industrial plants con- 
structed in caves. The test, which 
will be carried on at testing sites in 
Utah, Colorado, and New Mexico, will 
attempt to determine what types of 
material will provide the best protec- 
tive covering for underground instal- 
lations. The findings of these new 
bomb-penetration tests will be passed 
on to civil defense planners. 

The Army is also studying plans for 
two typical underground industrial 
plants, similar to those used by Ger- 
many during the last war. 


315 








DISPERSAL OF GOVERNMENT 
AGENCIES 


On August 30, the President re- 
quested $139,800,000 to start a long- 
range program of moving essential 
government agencies outside metro- 
politan Washington. His proposal met 
with derision from many members of 
the House. The Chairman of the House 
Armed Services Committee, Represen- 
tative Carl Vinson said that the money 
would be better spent defending the 
country rather than in moving the 
capital. Representative Edward Mil- 
ler (Republican of Maryland) sug- 
gested that the money be used for 
construction of a radar fence for the 
protection of the whole population and 
that the safety of the 40,000 govern- 
ment employees (to be relocated in 
the plan) be assured by dismissing the 
employees. Representative A. L. Mil- 
ler (Republican of Nebraska) de- 
nounced the scheme as a “boondoggle 
cooked up to assure the safety of 
40,000 Washington ‘waffle bottoms 
and said he wondered what the troops 
in Korea would think when they heard 
the proposal. 

Senator Brien McMahon, Chairman 
of the Joint Congressional Committee 
on Atomic Energy, defended the re- 
quest. “If the headquarters of the Fed- 
eral Bureau of Investigation, the mili- 
tary department, intelligence, or civil 
defense, were destroyed—or even im- 
mobilized for twenty-four hours—our 
war effort might suffer a grave set- 
back,” he said. Representatives Gor- 
don Canfield (Republican of New Jer- 
sey) and Melvin Price (Democrat of 
Illinois) also favored the proposal. 

The House Appropriations Subcom- 
mittee decided not to act on the mat- 
ter until the appropriate committees 
of the House had reviewed it. 

On September 13, the Senate Appro- 
priations Committee turned down the 
request. 

In August, the District of Columbia 
asked for $290,000 for civil defense 
purposes. The House cut this figure 
to $30,000; the Senate approved the 
original figure on September 15. The 
measure was then referred to a Joint 
House-Senate Conference. 


>” 


THREE WEST COAST 
GOVERNORS COLLABORATE 


The first of a series of conferences 
aimed at coordinating the planning of 
civil defense in California, Nevada, 
and Arizona, took place on August 22 
with the governors of the three states 
participating. The Governors agreed 
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that the primary functions of Ari- 
zona and Nevada would be to care 
for Californian refugees if atomic 
bombs fell on California’s coastal cities. 
Three officers of the Sixth Army, fa- 
miliar with civil defense, have been 
assigned to work with each Governor. 
The Legislatures of Arizona and Nev- 
ada will be asked at. their sessions 
early in 1951 to enact laws to imple- 
ment civil defense plans. Civil de- 
fense is to be a major topic at the 
special session of the California legis- 
lature which opened on September 20. 
At this session, the governor is ex- 
pected to seek enactments permitting 
mutual aid compacts with neighboring 
states. 

Sixty-five mayors of Northern Cali- 
fornia met in Sacramento in September 
to plan civil defense on an area basis. 


NORTHEAST REGIONAL 
CONFERENCE 


The first of a series of regional 
conferences sponsored by the Council 
of State Governments met at the Wal- 
dorf Astoria in New York on Septem- 
ber 21 and 22. Legislators from ten 
northeastern states (the six New Eng- 
land states, New York, New Jersey, 
Pennsylvania, and Delaware) and civil 
defense authorities discussed legisla- 
tion necessary to implement and co- 
ordinate the defense program of the 
region. 


THE CHICAGO TEST 


The third of the civil defense exer- 
cises planned by the National Security 
Resources Board to test the present 
capacity of city services to meet atomic 
attack was carried out in Chicago dur- 
ing September. Similar tests were car- 
ried out in Washington, D.C. and 
Seattle ea~lier this year. 

The problem given Chicago on Sep- 
tember 11 was a hypothetical attack 
in which three- atomic bombs were pre- 
sumed to have hit the city, killing 
or injuring 250,000 persons and dam- 
aging an area of 78.7 square miles. 
Two weeks were given the city officials 
in which to analyze the impact of the 
hypothetical attack and to prepare re- 
ports on how they would act to meet 
such a crisis. A five-day critique, be- 
ginning on September 25, is to be held 
in Chicago at which the city’s forty- 
three defense groups will give their 
solution. These sessions will be attend- 
ed by more than six hundred observers, 
including representatives from Eng- 
land, Canada, Alaska, Hawaii, the 





governors of sixteen states, and the 
mayors and civil defense officials from 
many cities. 


PROGRESS IN NEW YORK STATE 


On September 17 General Lucius 
Clay, Chairman of New York State’s 
Civil Defense Commission, announced 
that civil defense directors had been 
appointed for every county and large ci- 
ty in the state. New York thus becomes 
one of the first states in the nation 
to complete the appointment of its 
key defense personnel. The first state- 
wide meeting of local directors to be 
held in this country took place in Al- 
bany on August 31. Five circulars 
containing instructions have been is- 
sued by General Clay, describing the 
effects of atomic explosions and steps 
to minimize them, outlining the char- 
acteristics of a good shelter, instruct- 
ing directors on plans for the evacua- 
tion of the homeless and injured, and 
presenting preliminary instructions for 
the recruitment and training of 418,000 
air-raid wardens in eight potential 
target areas. The state has enlisted 
15,000 volunteers for its aircraft warn- 
ing service—a network of 618 obser- 
vation posts and 15 air-raid warning 
centers. , 


NEW YORK CITY 


New York City gave first priority 
to civil defense in its 1951 budget. 
An allocation of $25,000,000 for civil 
defense in the city’s budget has been 
recommended by Acting Mayor Impel- 
litteri. The city has already granted 
$1,833,000 to get the program under 
way. The Mayor expressed the hope 
that 80 per cent of the cost might be 
borne by the fedéral government; this 
was the percentage of costs paid from 
federal funds during the last war. 

The city’s defense plans were out- 
lied on September 12 in one of the 
weekly broadcasts devoted to civil de- 
fense which are being heard over 
WNYC. The defense set-up involves 
the service of 150,000 to 200,000 police- 
men and firemen, auxiliary police and 
firemen, building superintendents, and 
volunteers, the latter to be organized 
by zones of 50,000 population, sectors 
of 15,000 and posts of 500. Three 
observation posts have been established 
in New York City. A control director 
is being named for every large build- 
ing in the city, and plans are being 
made to establish 47 welfare centers 
and to recruit 800 high school and col- 
lege science teachers for training as 
radiation monitors. Since September 6, 
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an air-raid warning system has been in 
operation; the signals have been an- 
nounced, and all sirens on police, fire, 
and ambulance vehicles silenced. 

The city has issued a guide telling 
its citizens what tc do in an atomic 
attack. 


The New York Trmes has recently 
published a non-technical booklet based 
on the AEC handbook, The Effects of 
Atomic Weapons (available from NYT, 
229 W. 48rd St., N.Y. 18. Price 10 
cents). 


BIOLOGICAL WARFARE 


In late August Chairman Robert 
Crosser of the House Commerce Com- 
mittee named a special subcommittee 
to investigate the preparedness of crit- 
ical industries and the country’s de- 
fense preparations against biological 
warfare. 


CIVIL DEFENSE IN BRITAIN 


Britain began recruiting for her 
Civilian Defense Corps in November 
1949. By the end of June 1950 more 
than 30,000 volunteers had enrolled. 
The British Civil Defense Act, passed 
in 1948, provided for a civil defense 
headquarters in the Home Office, with 
a joint inter-ministerial planning staff 
with far-reaching powers and a clear 
chain of command going down to the 
smallest local authority. Civil defense 
powers are delegated to local author- 
ities by the Act. 

The British plan relies on the crea- 
tion of a well-trained nucleus of civil 
defense workers. Each volunteer is to 
be given fifty hours of instruction, two 
hours a week over a six-month period. 
Instructors are trained at two civil 
defense technical training schools, re- 
opened by the Home Office early in 
1949, at Easingwold and Falfield; a 
third technical school will soon be 
opened at Taymouth Castle in Scot- 
land. Each school accomodates 60 stu- 
dents at courses lasting three and a 
half weeks—-30 for training in res- 
cue work, and 30 for the general 
course. The training, which includes 
first aid, fire-fighting, rescue work, 
and protection against high explosive 
and atomic bombs and against biolog- 
ical and chemical warfare, is intensely 
practical. 

In especially built “atomic villages” 
made of rubble and masonry, the stu- 
dents are taught how to handle radio- 
activity detectors and how to cope 
with blast and fire. To obtain an 
instructor’s certificate they must pass 


a comprehensive examination at the 
end of the course, deliver a_ thirty- 
minute lecture on some aspect of the 
training, and teach a short practical 
lesson. By the end of July 1950, the 
schools had produced 781 general in- 


structors and 457 graduates in rescue 
work. 


A third Home Office school, the Civil 
Defense Staff College at Sunningdale 
Park, was opened in January 1950 to 
give general training in civil defense 
organization to whole-time civil de- 
fense officials—chief constables, police 
officers, firemen, and representatives 
of the armed services and the Red 
Cross. The school accomodates 30 stu- 
dents for month-long courses. A two- 
day exercise completes the course. 
Shorter courses lasting a week are of- 
fered to officials who are unable to 
take the longer one. 


The British courses may provide a 
model for the U.S. national civil de- 
fense training program outlined in the 
recent NSRB plan. 


The British Home Office has issued 
six handbooks for its civil defense work- 
ers, covering chemical warfare, fire- 
fighting, rescue work, first aid, and 
protection from high explosive bombs. 
The latest of the series, a 60-page 
pamphlet called Atomic Warfare (avail- 
able for 50 cents from the British 
Information Services, 30 Rockefeller 
Plaza, New York City), is a less tech- 
nical counterpart to the AEC’s hand- 
book The Effects of Atomic Weapons. 
It is presented in layman’s terms. The 
Bulletin hopes to review this manual 
in a forthcoming issue. 


In tone, this manual differs radically 
from an earlier booklet, Atomic At- 
tack, issued by the British Association 
of Scientific Workers. The view taken 
in this publication was that the defense 
of the island against atomic attack 
is virtually impossible. The Home 
Office, while admitting that 50,000 per- 
sons may be killed if an atomic bomb 
hits a “typical” British city, assures 
people that a well-organized civil de- 
fense system could greatly reduce the 
casualties and stresses the practical 
steps which can be taken to “mitigate 
the consequences” of atomic attack. 
Chuter Ede, Home Secretary, told the 
House of Commons on July 24 that 
he believed shelters constructed in 
individual homes were the best safe- 
guard against atomic attack, and de- 
plored a “defeatist attitude.” 

The Municipal Journal, collaborating 
with the Home Office, published a 
supplement carrying six articles on 
British civil defense plans (“The Facts 


about Civil Defense,” London: Clements 
Inn, Strand, April 1950). It plans to 
issue in September a new guide to 
be used in basic instruction. 
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The following statements are taken from an article in the “New 


York Times," written by its military expert, Hanson W. Baldwin, 


and published on September |. 


HERE have been some sugges- 

I tions — unfortunately from _ re- 

sponsible quarters—that, if ana- 
lyzed, really advocate preventive war 
against the Soviet Union as a means 
of meeting Chinese Communist military 
intervention in Korea or as a counter 
to the start by Soviet satellites of other 
“hot wars” elsewhere in the world. 

One of these stemmed not long ago 
from Harold E. Stassen, a member of 
the “loyal opposition.” In quite differ- 
ent words and far more blunt phrase- 
ology, Secretary of the Navy, Francis 
P. Matthews, who in his brief regime 
has been noted more for his political 
loyalty than for his breadth of vision, 
advocated an attack upon Russia—a 
war for peace. 

The speech by Mr. Matthews, a man 
always open to suggestions from his 
superiors, was clearly a trial balloon; 
the method of launching it was a fav- 
orite one of Mr. Matthews’ political 
boss—Louis Johnson, Secretary of De- 
fense, who has been selling the same 
doctrine of the preventive war in pri- 
vate conversations around Washing- 
ton.! 

The Matthews’ deviation from the 
public and official party line of the 
Truman Administration was superim- 
posed upon General Douglas MacAr- 
thur’s unilateral declaration of for- 
eign policy about Formosa... . 

The preventive war theory is a most 
heinous and dangerous doctrine—all 
the more so, since it seems to have 
won many important recruits, in and 
out of government, since the Korean 
fighting started. 





It is basically a doctrine of despera- 
tion, frustration, and negation. It puts 
the cart before the horse; military 
policy takes primacy over foreign pol- 
icy. It repeats the same grievious and 
fundamental error we made in World 
War II by making victory rather than 
the peace after victory the aim. It sac- 
rifices the ultimate for the immediate 
and it extols the expedient at the price 
of morality. 


Reprinted with the kind permission of the New 
York Times and Mr. Baldwin. 

1 Some observers have linked the recent removal 
of Defense Secretary Johnson to his alleged support 
of the preventive war theory. [Ed.] 
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If it were to be applied specifically 
against the Soviet Union, in case the 
Chinese Communists intervene in Ko- 
rea, it would mean at once the loss 
of Western Europe and of other large 
areas of the world to Russia. For 
an attack upon Russia by us, caused 
by an event in the Far East, could 
not be localized. The Russians could 
not oppose us merely in the air and 
in the Far East and ignore our troops 
in Europe. 

The mere fact that we struck Rus- 
sia first would cut away the moral 
groundwork of the United Nations sup- 
port, which now exists in Korea. It 
probably would put us into war with 
at best confused and unwilling allies, 
at worst, virtually alone. The Rus- 
sians would sweep into Western Europe 
and politically and psychologically we 
would deliver Asia to the Communists. 

The military case for a preventive 
war against the Soviet Union must be 
based upon the assumption that we can 
deliver atomic bombs accurately in two 
or three figures upon targets hundreds 
or thousands of miles deep in Rus- 
sia—targets defended by hundreds of 
Russian fighters and heavy anti-aircraft 
concentrations that would force us to 
high altitudes. 


HANSON BALDWIN ON PREVENTIVE WAR 
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The military case for a preventive 
war is founded upon the hopes of a 
quick and easy victory, that glitter- 
ing and unrealistic goal that would 
be impossible if the Soviet Union 
dominated Western Europe and much 
of Asia. A preventive war would really 
mean a long, hard, and vicious struggle, 
with no holds barred, in which we 
would lose, by our own action, moral 
and psychological backing and political 
support, not only from the world but 
from our potential friends and allies 
among the satellites and dissident mi- 
norities in the Soviet Union. 

There are scores of other reasons— 
political, economic, psychological, moral, 
and military—against this attractive 
fallacy, but they can be summed up 
thusly: preventive war is a course of 
political bankruptcy and moral frus- 
tration that would be militarily in- 
effective and which would lose for the 
United States the very values we are 
trying to defend. 

Such ideas, no matter whether ad- 
vanced by the “loyal opposition” or 
the party in power, should be scotched, 
and quickly. 





Russian Uranium Procurement 


A 5,000-word description of Soviet 
uranium mining in East Germany, 
which started in 1946, was issued by 
British Control Commission authorities 
on August 23. The statement said 300,- 
000 Germans had been drafted by the 
Russians and the East German govern- 
ment to dig the ore. 

“The Russians have recently inten- 
sified to a scale hitherto unknown in 
peacetime their frantic drive aimed at 
producing a maximum of uranium re- 
gardless of wastage in manpower and 
material. 

“The mines are being worked twenty- 
four hours a day. 

“The only beneficiaries of this ex- 
travagant drive are the Russians. The 
East German economy gets nothing out 
of it but is even disrupted by the inex- 
haustible demands.” 


The statement described the activ- 
ities of the Soviet monopoly which runs 
the uranium workings in the Russian 
zone. It is the Wismuth A. G., with an 
all-Russian directorate, its own staff of 
5,000 NKVD (secret police) agents, im- 
munity before all German courts, power 
of life and death over the miners, au- 
thority to take over any village or 
property, and unlimited access to East 
German funds. 

The report contains no estimate of 
the amount of uranium derived by the 
USSR from this gigantic effort to use 
the Bohemian and Saxonian deposits 
to speed the Soviet atomic energy de- 
velopment. It was generally assumed 
before the war that these deposits had 
been thoroughly depleted by centuries 
of mining for silver, lead, and radium. 





























NATIONAL SCIENCE FOUNDATION 


In an attempt to rescue a $475,000 
appropriation to activate the National 
Science Foundation, President Truman 
requested the Senate to reverse the 
position of the House. On August 29, 
Dr. John R. Steelman, assistant to the 
President, wrote a letter to Senator 
McKellar of Tennessee, Chairman of 
the Senate Appropriations Committee. 
Dr. Steelman’s letter, as reported in 
the N.Y. Times, said: 

“The President has asked me to write 
to you concerning the appropriation 
request for the National Science Foun- 
dation, in the amount of $475,000. This 
request has been rejected by the House 
Committee on Appropriations on the 
grounds that the committee ‘believes 
that new programs which will not pro- 
vide early aid to our defense effort 
should not be initiated at this time.’ 

“T am sure that you are familiar 
with the long history of the National 
Science Foundation Act. Five years 
of legislative history preceded the final 
enactment of this measure. Commit- 
tees of both Houses of Congress heard 
many witnesses from the executive de- 
partments, scientific organizations, in- 
stitutions of higher education, and the 
public endorse the purposes of the pend- 
ing bills in the strongest terms. The 
President emphasized that the Founda- 
tion would fill a key gap in the organ- 
ization of the nation’s scientific efforts 
to strengthen the national security. ... 

“To fail to activate this very impor- 
tant agency, at this critical juncture 
as we speed the strengthening of other 
segments of our defenses, would be to 
pass over a unique opportunity to im- 
prove and strengthen our scientific re- 
search efforts which, as you well know, 
are of vital importance to the preserva- 
tion of our security. 

“The President has asked me, accord- 
ingly, to urge upon you and your com- 
mittee favorable consideration of his 
request for funds to bring the National 
Science Foundation into being at this 
time.” 

The Federation of American Scien- 
tists and individual scientists have also 


vigorously protested the action of the 
House committee. 


The appropriations bill was amended 
in a Senate-House Conference on Sep- 
tember 18 to include an allocation of 
$225,000 for the National Science Foun- 
dation. It was approved by Congress 
on September 20 and 22. 


AEC ADMINISTRATION 


Salary increases for members of the 
AEC and a change in the appointment 
procedure for the general manager 
were included in a resolution passed 
by the Senate on September 13. The 
salary for the chairman was raised 
from $17,500 to $20,000, the Commis- 
sion members are to receive $18,000 
instead of $15,000, and the general 
manager can receive a maximum of 
$20,000. The resolution empowers the 
Commission (rather than the Presi- 
dent) to appoint the general manager, 
subject to the consent of the Senate. 
The bill has been approved by Congress 
and signed by the President. 


SECURITY 


The AEC announced a revision in its 
procedure for reviewing security hear- 
ings of employees and job applicants 
of the commission or of contractors 
working for the AEC. According to a 
New York Times dispatch of Septem- 
ber 18, under this new procedure, per- 
sons who have clearance difficulties will 
have the right to be notified in writing 
as to the nature of suspicion against 
them. This is the first time that any 
rights of review have been given to job 
applicants, as distinct from job holders. 

The State Department reversed its 
stand and granted Dr. Bernard Peters, 
of the University of Rochester, a pass- 
port to go to India to study cosmic rays. 
The original application for passport 
was denied last March. 


QUOTES 


Business Weck (July 8, 1950) 

“A year ago, AEC figured it was in 
the groove. Then, in the course of a 
few months, this rosy vision crashed 
against four shocking realities: (1) 
A hostile, three-months-long congres- 


sional investigation revealed a deep 
public mistrust of the whole mysterious 
set-up. (2) The Fuchs case left AEC 
completely uncertain about what actu- 
ally is secret and what isn’t, since there 
was almost nothing Fuchs hadn’t had a 
chance to know. (3) The Russians built 
a bomb. (4) Truman ordered the AEC 
to make a hydrogen bomb. All these 
were the signs of a new phase of the 
atomic era, warnings that the time had 
come for complete re-thinking of basic 
policy. No such re-thinking has yet 
been done. One immediate response has 
been a general tightening up of secrecy 
—not so much the kind of secrecy that 
impresses a spy as the kind of secrecy 
that impresses a congressman. Policy- 
wise, this caution has meant concen- 
trating effort and manpower on pro- 
jects with an immediate short-term 
payoff, minimizing long-range investi- 
gations, playing no long shots. 

“The hydrogen bomb is the one major 
exception to this no-long-shots policy. 
Actually, the decision to build the 
H-bomb was forced on AEC from out- 
side; it was in large measure a political 
rather than a military or technical de- 
cision. And the public never got any 
glimpse of the real arguments for or 
against thé project. A bitter intra-gov- 
ernmental battle began—the most de- 
termined effort the military has yet 
made to influence atomic policy. Essen- 
tially, the battle was settled in favor 
of the military as soon as information 
about the dispute was leaked to the 
press. AEC is not yet spending any 
large sums. The construction contrac- 
tors and the designers are busy with 
expanding A-bomb production. On the 
other hand, the weapons laboratory at 
Los Alamos is going all out on the re- 
search and development side of the 
hydrogen program. 

“This country’s real and significant 
answer to Russia’s atomic bomb achieve- 
ment is an intense speedup of plans for 
expanded production of uranium 235 
and plutonium. Bomb production is 
probably substantially higher than it 
was several years ago. The biggest 
speedup has come at the Oak Ridge 
isotope separation plant. At Hanford, 
when General Electric first took over 
the management, the plan was to build 
three new piles to replace the three 
war-wearies, which were about at the 
end of their rope. As it turned out, 
G.E. was unexpectedly successful in 
putting new vigor into the old piles; 
they are still running and seem to have 
a long life ahead. 

“The submarine engine has the high- 
est priority among all the reactor proj- 
ects. Westinghouse and the Argonne 
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laboratory are pushing ahead with de- 
sign. They hope to start building it 
this year, finish it in 1952. The air- 
plane engine project of the Air Force 
(NEPA) is still in a somewhat am- 
biguous position. The new emphasis 
on military applications might be ex- 
pected to increase its importance. Work- 
ing against it, however, is the current 
pressure for immediate as against long- 
range results. Today, NEPA looks like 
a much quicker and less expensive goal 
than was estimated by an MIT survey. 

“Petroleum came into use as a fuel, 
even when it cost a lot more than coal, 
because it was infinitely more conven- 
ient than coal—for moving power 
plants. Today the Navy, soon perhaps 
commercial users, will pay a high pre- 
mium for the even greater convenience 
of a practically weightless atomic fuel.” 

Press Conference on AEC Eighth 
Semiannual Report (held on July 28) 
Question (asked in connection with the 
ordered search of ships in American 
harbors to detect hidden atomic 
bombs): “Dr. Morgan, is the radiation 
from ordinary uranium or from plu- 


conium penetrating enough if it were 
encased in an ordinary wooden crate 
for these machines [i.e. radiation de- 
tectors] to pick it up?” 

Dr. Karl Z. Morgan (Director, Health 
Physics, Oak Ridge National Labora- 
tory): “So far as uranium is con- 
cerned, and plutonium, you can put it 
in an ordinary crate, and it will not be 
detectable. That is ordinary uranium 
as you mine it. You would have to use 
quite a bit of crating material because 
it does have some rather hard beta and 
gamma that build up over a period of 
time. But if it is pure uranium without 
too many of the daughter products, you 
would not have any appreciable beta 
and gamma present, and it would only 
be alpha, primarily, so you would not 
need to use much wood to cut out the 
radiation. It is even more true in the 
case of plutonium, where it is primarily 
an alpha and beta, and just a thin piece 
of cardboard probably would cut out 
most of the radiation.” 

Philip Jessup (Ambassador-at-Large, 
August 27, on a broadcast over CBS): 
“Dropping atomic bombs on the Soviet 


Union now is not the way we act; it is 
not the way America does things. But 
I do not see how anyone can believe 
that, even if our conscience permitted 
us to precipitate a war by dropping 
atomic bombs now, we would be any 
better off than we are. Such an action 
would not only not solve any problems, 
it would create many new and terribly 
difficult problems. 

“Even if such an action were to be 
successful in knocking out the Soviet 
Union, it would leave occupation and 
reconstruction problems of such com- 
plexity as to make our present postwar 
problems look like child’s play. And we 
would have sacrificed the respect and 
support of other nations. 

I do not believe this view can be 
seriously entertained by anyone who 
has given it thorough consideration. 





Sporn: Prospects in 
Industrial Application 
of Atomic Energy 


(Continued from page 306) 


Some limited experimental applications 
may be possibly not far in the future. 
Perhaps some naval applications may 
come forth in the not too distant fu- 
ture, but if by “competitive” power 
you mean something that could be com- 
parable to coal or oil, I believe that 
production of such huge amounts of 
power, if they ever will be produced 
are certainly very far in the future. 

“On the other hand, perhaps, one 
should not take necessarily a too pes- 
simistic view about this situation 
either. There are basic possibilities; 
I find it really extremely difficult to 
strike the right note between optimism 
and pessimism. 

“You see, we talk of a matter cer- 
tainly of 15 or 20 years. Now, who 
is the prophet who can see things at 
that distance? Atomic power may ul- 
timately develop, not into a competi- 
tion, but, rather, in supplementation of 
conventional fuels. 

“T believe that it would be a great 
disservice to engender unjustifiable 
hopes—I believe that it is very desir- 
able that the public should stop think- 
ing that atomic power is around the 
corner, because, if they do so, they are 

in for disillusionment, and the public 
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has a right to know and certainly 
should get a reasonable perspective 
of the program. 

“If atomic power will develop at all 
into a very important industrial fact, 
it will do so Only in a very many years. 
That is very clear to me. 

“There might be some interesting 
spotty applications to this or that 
field to which the special features of 
this form of power are particularly 
suited. But before atomic power be- 
comes a really large-scale affair it will 
take a long time.” 

Let me, in the light of all the ex- 
pert judgment above, but in view of 
the fact that a good many of the prob- 
lems to be solved are engineering prob- 
lems, give you my own guess as to the 
timetable. It seems to me that with 
all the technical problems still to be 
solved, the first and purely experi- 
mental phase of that program will take 
from three to five years. Within per- 
haps three to five years after that— 
that means, then, in from six to ten 
years from now-——-we may have a re- 
actor producing electric power. Four 
to five years after that—that is, ten to 
fifteen years hence—we may have some 
commercial generation of nuclear pow- 
er. But I anticipate in that time it 
will be commercial only in the sense 
that it will be operating more or less 
regularly day in and day out. 

The announcement in September 1949, 
that Russia had produced “an atomic 


explosion” could conceivably affect this 
timetable. If it results in an enlarged 
emphasis on the military aspects of 
atomic energy, it would doubtlessly re- 
sult in lengthening these time intervals 
by substantial amounts. On the other 
hand, we have been assured that all 
emphasis desirable and perhaps pos- 
sible has already been placed on the 
production of materials for atomic 
weapons. In the light of the above, 
and judging by the past good sense 
of those charged with formulation of 
policy on atomic energy development, 
I would expect the Russian news to 
have no appreciable effect on the peace- 
time exploration program." 

As to the economic factor—when 
will nuclear fuel become a significant 
competitor of coal?—please remember 
the two unknown factors that I have 
talked about. If these imponderables 
can be solved favorably for nuclear 
power, I can not imagine it happening 
any earlier than in fifteen to twenty, 
or twenty-five years. Perhaps it will 
take even a longer time. Even then, 
the degree of competition will depend 
not only on how successful the nuclear 
power program will be, but also on 
how successfully the coal industry can 
meet the ever-present challenge of ad- 
vancing its own technology and dis- 
charging its social-economic respon- 
sibility. 

7Since this paper was written, the heightened 
tension between this country and Russia has 


resulted in a shift of emphasis in the AEC’s 
reactor program. See footnote 4 above. 
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